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<f-K^> 



\Jiu Sj^SJl oUliCNl Olij iJUiJl oUJLJl j» ( Jjjll ) JL*--f H>i j^J 

jj LuJlj ip—Jlj iiJlJL J-Lo \ cS » L<9_j*er>- S/oS 4JU9 iiJLJl eJLj- i_^jX&l gmU^Jl 

. ij*-LwaJl cjLLjJI JjlaN I JS J.o.^-^J.1 (real time) jJwiJl oijJl 
jJl IBM 360/370 oL-U-l ibl~ iwULl JU-f <jj ^JLjJ ._jfcS3» IJua 

lSj-^-j IJL* Uaj j 5_i-L«»j iLjc— • oVNl oJLa 4J5Laj *-^j> <^~*;j »j— *" j" 
Jl ill -yi lJL.f L_iJtit ^ *£-jJ\ oJl* i^ "JU l Jjjll iiL if jJU i^-JLij 

JLj3-.pl i3j-ill Ul . lj-~5 LollaJ j\ L^w* U-Uw t »j~£ A doL? Sjji-^ t tSj 5 ""' 

iJLUilj J-^l AiijJ* Ut 1 £s+\ Jl ill ^ <_<ib£ lSi\ _ ^ Jj-5 J -j^SLi 

t ^.^il ,y ^yil ^Ajl\ i J* j Nl iJk£ ^AJ S/lJUlj t-l^ljil JLjC-Ij 

• J^ Jj>? j 3 ^ ffj^ 1 V-^ ^-\~° Jhi «Jj> i5^ ij* '-Jj-^ 1 ol» J^^jj 

^ ^ 3 jp ^t ,y ^afc, IBM/370 Jj> of Ji SjLi^l *~£ li»j 
bap Jo^-jj jij\^U 16j oLtuwAJ 16 JjI*. ^M-\ <Jup\y> aJtfju^UJl 
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"^ 



j»T J* ? Jj^ily Uj ? (Assembler) Jjjll oJL ^^ JLO*- .-AS lili 

S oJbJb>- 

. ^JJ-i J*p <*> ^ J-^iVl iLjall y> JjjLl iJ Oli'l 01 _ 

. i}^ J^f'jjSL- *Ua^l ,jP *i*Jlj c I -ylal JS\ UL J^«J UliP ^ S£ 

•lAJY J-**" <W> ,>;! Jjjll. of Jl SjUiVl. £, ? SjJwJl c/Wl .Jla Jp 

. SJOJJL.1 «aUlI jliij 

j *j>-j*j JIpL- • «_jL5 -jp SjLp jj-J jjkj . (5jjjj iJJL* li* LibSCli IJLSCa 
i_il£ jlpLwi •jp 5jLp 4^]j i ft^*^ (j^ 9 ^"' JLpL-11 a?-j!I ^y **^j»j (^JUl ^JlI 

Cr* <Jj^' J-^Jt j>> ■>*'l>i*j • ijjkil cj'uUI tgJb-L ^yu JUj Jjijll ii) Oj*jC 
<y t5>r u<*>J'.'-i*j ' i_— U-l J** iijiy <L5JU ^jP Jp ^jifi ^JJI ,_jU<JI 
•VS* i>f Vj • cs^r 1 V-^- 1 : ^ tHc-i-1 oli ilL jU, lu^ jjSUl J^ 
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•j>^iJl i (link editor) ikjjVl ?^&,<. ^JaiJl t HjJti\ JS\J~> ^y^. l^»i L~aJ 
. (I/O interruption) ^-l^Nlj JU-j^l Xs- oUlki^'ij .. (loading) 

^S-aixJjl ^^U-l J*, jl i IBM 370 v_— U-I^j £>rj»S SJU->ll<JVl or- 1 * M 

-L*j <*** »^V>*...i jl^^j if Lii« ^* IjjLJI oUu ji*-^" O^j JkS*cJ Laj . Ja «a5j .5L1I 

IJAj i (_Jj>-l -aJI; j>-I JjJ» ^J*- J-o-x-U ^3j4~j <—k-£zj jl v-sw JjJ» a»_/m 
.oLU-l v_JLtf J* LL J**JI J~kJl Jb2 t ik,., JS\ a is\J>L Ui .jjull 

IfraJU^ ^Jl oUlSlo^ll oLJL. L*s t Jjjil oyyu jeiil «-^U i iilfJl jj 
jo'Uij . (MACRO INSTRUCTIONS) 0^ jj\i\ J^b kj^l Jjjtdl 

*~~ " - iff 

■j-oj . aJI^JI Aiill J \£ i»^ll cj|,JL)cJI ■yi «^>«ll dill jp Libit p^lJ^Jl Uj-jL^ 

. (J jj «J 4J«Jj wli j 

? IBM 370 V -,U-I J L^I i$^ lili 

•^ Ujj^Jajj LLIgjCU*! t5j=^ IfcLf- iL»UJl Jjjll 4*J i*v9 ^lj . ioUj iL»Lx- U^V _ 

IBM flkJl £. o^ ^ilj <ilJl olf. i^U-l oli^ljll jl : l$Lfc_Jj l^li _ 
•_,* SJbJbLl U&*j\ jj IBM 370 oL.U-1 J L3-I* iLiUJil 0^- Jks 1 360 
. JJbJ^I IBM oL-U ^-Ul Jl iiUJ 4000j 3000 <!.,.. I....H 
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jji\ ^jui 



II £Hf .1 



JjJbcj iil£ *;*lAjf A=*^> (_5JLJl ul . ijy-ix-oU ( _^aji£ y* JjVl J-a*JI IA* 
^y>ju <*jlj Ji>j Lol Ml . jliJl J-^wJl rf *l-Ijj fju> 01 <c£*j» <£ll JSLf. 
<u~»L*^fl oUJJa^all t-iyu j*j . Ai3-*>Ul (i-^aII aJUjJ <L~»L» Vl JpUJI tc^jjj 

. iJ^II olfJju JL£o SjjJb iibcll 

4--JLI S^JwJl i-U-l 3J!A3 i*1ja . 1.1 
: iJdl ^»UJI -y. iil> l^tSj Sj-JLI i^U-l iftfl jjlj t JjVl J^kJl ii. 

• • ■ I = I — 4 + *X?*JI ^^o^jt ^ **_}*# - 

: A, ^ iS?y^> iA-Uil aJl**- . ■}&• i»— Jill t aJx-^j uL>- <;L»j«j *-£l> 

. J~>JI J v- 1 ^ 1 «M fb - 1 

. *j>jc-j ( p — all ) JjVi j-uJi JUoi _ 2 

. 4a~JuL jj^Ul-l j^Jl istiw ? _ 3 

. ^jt-j ( p—UJl ) jliJl iJbJl Jl*-i[ _ 4 

. ij^lJI ^y>^3 t = jjll tJ*- JaJc*aJl _5 

; oUa>-!)Uil (jiuu v_JUa£> oULuJl "j* iLJLJI ojl* 

. 4j 2 oULuJl a Ss- -jSCc M i <-~$3 *■**• y» oUUjJI t_-JjJ - 
JUoM ( *J*4» ) 5JtJb i (Compute) %-A-~>- iJlaJl JJ 4iU»l t b^U «i*5 _ 
. ( -JiUJl Jp ^jJl ) oLLJlI ^\j>>i iUj oUwil 

SJUp »3 jf JJ t iJiliJl Jp ,j^>jytll iJbJl ^jiar <■ 4 *ij 5JL*jJI '*l^l Xs~ _ 
4 I JJ l_~£ i ( = jj-oiil Jp lucvaJlj iJUjJJ \ ! s-'%^\ ,jla*j of <~ ■£ ) iwiJl 
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OLkaui OJJt ... i s-jkllj A-JU oljb 4Pj*j£ i_)L«j>- iJb-j ,_j«-«J 

RDM U^-jll . (register) *_i*»l r ^JG ^Ij AQj RDM jklll J v_jLJ-I 
. jUl i JbJI JU^L c J c _U AQ J! ji-l jj| J,Vl JJbJl ji^ f Jl^J 

pf>* j»—l *^* J^»J «-iJLlJJj AQ ^U- .-tt-oyi J |,jIj «-j»j: t-»LJ-l i^J 
: j^-V' W^ J^ki o*S^ *-iLij ^LJ/JI ^-VM 4>-^J Q . (Accumulator) 
. (I/O peripherals) ^jf-^j Jl^^U UupJlI oljaVl 

ijSii u 4 yj> - 'Lxil^- JL-ljj 2.1 
: jk-NI LfcU- jUax- ^Jl s/lAJl L!)U. -^ ie^ ^JL| i-LLi Jl ,_i^J 
iJl _ iJS LajF ^JJj i SjS'l Ul jy iJL>- J£ . (Central memory) i>j£y Sj5IJ 
. i_jLJ-I wU Jp jf cjUak* Jp cS>^ of (-ivaljllif L/£r t (machine word) 
■ ^Tii U* ^^J- 1 jss*^ f«-~ij *J^-1 oI^ip ^J^ IaJL£ bJLp Jaj^^ ijU- J5 Jl 
l«if dUJu .w; ) <JL* olji> -j*. SjU- ,y> ( . . . t - t + ) *~«L-Vl ol^l 
AQ i_i^»jll J \zyry> dj& jiytll Jb-1 . ( (operators) •jjj-fc* vJu ,5^ 
oli ik-Jl oL.U-1 J IcS" . ( JjJlJLJl oUw. .-1^. ) RDM i^jll j y-Vlj 
: bj^^ai jjS^j jf ^jj^^iJl y f^/aj . AQ J liyry d£zJ i^Jl 

-i^jllj ii>IJJl L^U ^j^l -ju JU^I ^ ^JJI ol>Jl jt^'Y fl& - 

i RDM 
l^jll J b^IAJI -y iJL>- Oj^iu ■j^tJj t i_-JjUlj ,^-iJJ obJL^l jtajla - 

y* o O^ ^.U- JaJ^i . JiVl Jp SJb-lj 5_/Ili .Uio £L*Sj isJL-l oL-U-l 

. 3.1 JS^iJl Jp jif 

-uiii "ju JlvoiVl -yjj t5ylj ^-IfL" *i»--l_>J h*J>y* La ^ oljjJl Sl5i» o\ 
oLLJ.1 JliJl olitj J-Lcjj . RDM xJt^>)\ o^iy j-I** o\jm SjJIiJl -^ 

. iJU^JLI oLJ-I SjLiVl; jt jJjili 

An., .wit ujL»9- <LL«p (Jj>- Jll« 
oLk«ll Jp ,5^ S/IJJI 01 ( ^JUJ 

: SJUI 



1 z 



3 Z 
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ii-^ l (ALPHA) : ,J~J$&}\ j^jdl Jwc^JLs . 2 jlj^Jl J i^Jl ^^.j 
. ALPHA ol^l oli SJi-l by^Ju> Jl j^ij t Olyp jp *jLe- y ALPHA 
(0)->AQ : cjUa*il JUil oUtt ( j J «^- ^^Jl.125 i^l b» ^*. (0) OU IJ&* 
J 125 jjjJl ^jii ^f t AQ jvfjll J (0) jljjJl ol i aJLjLI jj*-a» J3>- ^ 

. AQ 

.... . ->• i 

. (0) -^ AQ : U-jJI 

■jSCr SJUjJI el* oji liSJb . AQ + (1) -> AQ 5JL*jJ| cl^L »«— j IJLa 

(1) -* RDM (f 
AQ + RDM -» AQ ( v 

. AQ -» (2) aJuJI 

. 157 jJuJI J*- 2 jljjJl oli iJi-l (^j^c-ji t oULjJI oJU LL^. J 

. iJlfJl it^all ,Jp l$j^ AQ <_/uc?jllj 

,J[ S^Sl JJ| -j* L ^-Jj RDMj AQ i_isi>ljl.l (ju *j <_jI~J--1 CjLLjp k^ 
. (*^y*JJ 4i~~« /^i SJL»j* f\j>:\ J| i>-U-l Jl l^Jjj L> I JU»j . S^lJJl 

jSLij ( adresse jlj^ ) J**/Jl Jp JUi*i-- «j£l JJI L*)^ jj^wi* Jl SjLi^U 

i— a./?l ll . L^U-ij <LliM «nom» »-«j (^1 i 4J^<wx° /ye- jlji*Jl j~Jc 4>w> «Jai~J 

jjju : (»— >Vlj 0j>*-viii (ju jjS^f i*l>- c$f -i>-je V ajV iJL*f J>-Ij jy N Sjj5 all 



. 4JLJ.I OlliM ( jj)iCi pnut^u V jVl l c-'~ oJUX«il iwiU^I f-jjj ... t - 1 + 
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. oLLJLI Jp Ujl^l ^jM\ y.\/j\ J&j oLUll Jaii ^-J Oj4 - 
Sijljjl *— jjJl i_~~>- ylj^l oJLa JLji^j *J ?»^_ ,jJI y\j$\ Jaj^J aJIjL *i*i _ 
*5jj1»j aJLLI oUa** Jp cSj**^- (CM) ijSjll t_~«U-l i/Siii i liSCft . «J 

. gJkJl Jp Jj^JJ LfiU. 

: cjUj^w 

i<JL>cJl jf (instruction) <«JLcJli (Command) j*f i^U ^j*!— i ilaJl «j 
i_«JjI If- 4lajjll oUa*llj oJjJjcJI ipj^utfj . (machine instruction) <J^fl 

N jt tic-iJl ■y iJ-Up ^3ij . ^jii-i-i .... - i + (j—^All lif . £"lijJl 

. iy-yl ^li J "5U_ g-U^Jl olS lil ^i ^--U-l J**, 

SJ^I o|,JU=Jl USU . 1.3.1 
JJVl c^-Ldl Of Jy£ of ^^k^ i 2.1 S>i)l J o-Apf jjSJll JiLl ^—^ 

: ^c^Lui *y iijy ^ 

. ijSJll SJb-yl ,jji aJUlall ejljjl Jp Jjj *ij _ 1 
. (Operand) jitdl jlyLP Jp Jju *ij -2 

JjVl jitdl jj^e i ( . . . t - t + aJU-1 ) -jijJtr Lju iJbdl cJtf lil 
jj i«J5 J Jyjj>-j< jUjSi^i ob^jJLuil jtl* . (ACC) (»5jU j Uj-~q Up«JL« 
: iJUl «i>Jl c_— ;>- "k. i Uij :>]&• J^ii J/IJJI 



^v 






. iJLdl j jj5Jdl JlyJl Jp ^rjil jU\ Jp .jlyl w-^ 1 tH 1 

jjSj 90 y> (juJL-l ijS b\j i 88 y. COP -ywiJl U*p jp" ot ,»J 
Jp l>^\ £^>j p. \j OwkM £*»o pi t^JJl ^-lijJl OJ^Ai . 80 y. jj=Ll 
: iJUl S/IJJI 5j_^ Jp iS^p ( yj^ . 100 jlj^Jl "y U^» i 2 " jl>Jl 
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99 




100 


8 


8 





101 


9 





1 


102 


8 





2 


103 


.i . . . _ 



... t 101 ^ 100 jl>*Jl a* l*Jj <■ '*>yr^ 



cA-Ldl Jajjj Syw iJljf . 2.3.1 

iiA.Ja.nll . iik£ SJV^ ix-Jaj oUjLJil ^ Oi^jp J*" •jS'IJJI i£y£- 

v^jJUail i*Jbdl Jp i£jl£ ,jJl AjliLl 43j*<j *jbw ^jj^^jJl -j* . i^JjcJIj 

jf (CO) (j-JjOl ^^1 jllJl ,_5-^~i u^»L>- ^>j» &•* ' «-»-*AI 1-iA • ^Jj^' 
J'cJI ol^jJl Jp itJ- JS J tbjis*--. ^ill program counter ^-U^l .slip 
Jjf oijju Cj^tJL* jjSw t ilJLJI jj «, ^b^- JS^tij . U-LiJ 4_jjilall" i<»JjdJ 

. AaJuu 




Rl 



l.".l ..♦,. °| 



f 



nn 









99 






100 


88 


l » ° 


101 


90 


1 


102 


80 , 


1 2 


103 













■jljjJl ijsc 






S °'> ^ 



U-Ull ;a>-j 



COP 






4.1 JJ^t 
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: Ix; ludl Sjjj Ol» t i«JLdl JU* J* CO l^i ^^ jjl ^>JJl -L. 

jj^c ijjjil RI iJLdl <^L^y. Jl ^.U^Jl :>l Ap LjJI j-JL. jJl i<JLdl JL-^I _ 1 

. jkoJl itesj COP SJLjJT 

i^JJl COP ( jjS" viJLL. ) jjJkj t jlyJl sUl« \£j* pi ^JJl jlyiJl ajj5i _2 

. J-«J«Jl Jjji> (j p../?T.u jJl iA-Uil oJb-j <k~Jjj <j_jLlall « j jl« ».ll JLiJ _3 

»jj?-^ll i«JLicJl Jp CO jJiJj jl i^jj^aJl v jj£. jj AJlidl iU-jll J">1>- 
jJljJ (1) iJb-lj CO ^»UjJl jIJLp i*J jbj; li[ <L>- II ode. J">Uj t JU'-JI jji» J 

. UJLiJ v-^JLUll SJUl i*JLcJI Jp 

jIjoJ sjojULi i»jilL JjVl iU-jll Jl ._— Ll-I jjjt. t A~JL>dl JLi: Jju 

. p-calj-Jl <_ iSjj i*e>L>- «UJUj ^Jj ,S^- "i^ ll*j CO Jjialj^l 

ApU« oUiJ <k^il^j i-oljLci ^y* JLiLll! J?-lyi ciksS- jl ^JLi <J' ^j^i 
kkUl JSLL. y*_, . UL-p jJl fl«il ^ibU ^yi*. JUl 5.1 AJaill 

fo_. Jl 4^Ll Jj^ **>***- - 4.1 

oJL* l.» »•:..■. i CjLSvII /wj^" jl . <— —"Istl! aJLsjuI ,vw3jl *s_/?j!j ( , jJ*~- 1 

JjU^li . i>-U-l jlp 1§--jX~. ,_jJl o*>L-i*Jl ( _ r i*j Jl 4iLi[ t i-A-Ml oUlj^l 

1 *li>-*3l. 

1^ IjJlp ^^liJ t *JU-I «!* J . ^ -V^lj .p^ 1 oib -^b J'^ t5 ■>- ^l/" 
^j jijlll Jl>-f of ,>«i JUi i i^jdlj ^yb J^c^J (operators) oljijll -y. 
^j; oljJUl Jb»«J JiS ^j^^l oL5Cll ^ Jp . ^jll J o\*yry ^c^ 1 



J> jlJlir CO jlUl (Ofc, ( IBM 3«y 37(1 vi.L-.U-l *JU ) ij_J^ J'>f ^-li ^y*dl OjSJ Uxt (1) 
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'*£* •/!* 




^LLjJI JaWl t ,__LL| _ 5.1 JaL£ 



;i>-[ 



2 5la>-^l« 
iSj^ of J& iJUi JSf oUU JJU . J^lj ^ ^^ LjuSU ^jj. V 
. ( IBM 36(^370 iSOLI *JU ^ „JU ) ^J.1 JJS ^ ^Jl ^i^l^'l -^ ajp J* 

3 ibp^ 

,y ^i y U^ I0(M) Jp ^^ fc£Ll ijSli of i 3.1 JJaiJLl J 1,5 t ^^ij 

: of ^ U*j.. 999 JI 
£^- «-vLr? J j"— 1 <;j^ £*l.r &K j> JiVl J* ^jii £.UjJl il Op _ 1 

t ijS^I Sj^lJJl -^Lp 

n 
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-yi il -U-Vl Jj>— H «*— j of 4_-£ c 4_~-Jl j-iJj 4 iaJbdl cSjS- Jap- jl _ 2 

. 999 Jl 

4 ^ i iJU-l oJUfc j^Jal . L. o\jS- ik~.l .jj «-ljJ ^ jl ^S 0LJL0JI j^u 

. ( . . . 1 h-\j}\ 4 AQ jui^a; 4 AQ SjLil ^-S^p )AQ ^j^. J*jcl-J ^ 1.x* 
4 iii "wt jj . tSj^f CjLIjJ jlyjJl Ji>- JJfjeu-l t i>-U-l xp t jSUll j^ -jSJ) 

Jl ,-pjj LC 4 iyU aJUjJ JjSS' !A...n.-->.>a jlyjjl Jjb- jj£j jl 4 oL£Ll jj^iu J* 

iJUJl jli ^liJl jj£Jl Uf . COP JiLl j^J- JjJl*: jjJO oLJUJl j J* SaL) 



5 4lL>.%i 



^Vl iJ*Jl ajU COP Ji>JJ ( i^Jl «il jll iJ*. ^-li La ) *>J-I 
SJb-j 4j^ of ^i l-JLj^-j UI^p «-l^; ^1 _ iJ^I oljJUdJ ^i -oljlJiIJ 

. V UJ-I 

J^Kll ^^Jl 4 V-.U.I . s., 

fcUll ^- Mi . 4_-UJJ iSL-^S^ >y> Jl *j* c JsuU li* J* ^ 

: aJUI t Li^Vl ^ \ls jl 

: ^j^j ijJjW iapyJi 

4 ( V L->JLJ 4.1^1^ oLU* ^Ijb ) 4-ikllj iijJrl U»-jJl - 

4 *_&>*dl »— !u0\j* - 

4 g^UjJI il-VP - 

. *pLJI _ 

4 Zj^u, ( obbj oLIS ) U**. 0- -^J ^^ s > liJ1 t 

^Ij, ) oU>JU ijSjU 5>l JJ» J gj^b J^^ C*^" ^ ° ljil " 

^.jU Jsl^ J* *;>J.l ( oLUj 

; Li* ,ya*Jl jSidi 
4 oUuiyij 4 oL_kl_> 4 olilkJl nSjli - 
4 i_kLi].l JjJJlj oUI>-V» '4 '^JH\ it»ll _ 
4 ^yJJ oLiU -4 ^--^ oU-^J - 

«off-line» flfcJl *— - il-Ull oL>«4l ,*-!/ i^ M^ ^ - 

. ( Jj-cll JU^Nl ) 
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oljtfJIj *i^>l Ub-jJl Ou j-ljJl . 0) (I/O) jrl^Vlj JU»^J t i J^l i 
. \ja^i £* (t iSci>.. LgJJl f-Ua&^/l ptiiu aL— lj^ -yitj (Channels) 

« io/xji t olj^fj «J#>-f ^ ojLp tyj (Control unit) *5^Jlj *Jljil SJb-j 
. Hj^V 1 -? J^*^ 1 ^JJ^ 1 f^ 1 a* ljJUl J^J <■ ^U*~*M Cj* tj 1 J 5 




fflffl Si hb ffia 



1 &*> 



|jb-j 



^Jj-* ijljjf 



6.1 U* 



Ji *^«, «lk, jflji j| . jj^ili ^ Ujj oil jit <&\S^jJ&\ i#A ^ £j>-H\ - JU^/I *U*f (1) 
( iJU 10"* ) MS iJlij^sai j, ^1 ^JL, "^ ;u_Lu- JLo" oi, it ^ J iJbJL. 100 j»J JjLj 
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■nu^fagy M%a 2 



"bl *Si\ J CjUjJUJU <_jjL£JI J;i»Jl Ol JI jy±J Ol ._-£ . iaksi JL^Si iJil A~-lji 
jjll ^.L-Vl -y. IJLaj 1 JjVl JvaiJl J i>- Jy ill J**!! i^l JjJUo ,5! J*4 

<jl» 1 Ul*» jf f-J_y» t »> ^^*^ f ^r*" ^-^l*- ,>• n i -it- j^jJ <0I j-A^ij . ' ' '»— — U-l 

: Jldl JliNl ^L -k-oVl y> JUdl J^l 

(l t^aJl 9 ill*- - 1 
Aila^l iJl>- _0 



#9 

1 t) 



4ja— ^ iJU-l Jl yjj lil 
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■j* 4=2 2 ^ J* (j ii^y Oj^j <jl ji^-? uyl^ jj> **j><^f jl iap-'Aj JLi 

: JbJl J^iJl Jp I4JI y^ ^11 iii^li oNULl 

«0» yi>. 

«i» yb- 1 
«2» yu. 1 
«3» yu 1 1 

^Jl t £_!>. jtVl f^lj t UL. j» jLJl ^Ip^Jl : «1» yu-i 
iJU-2 n J oj?-j>> <jj& ot ,ji>^ oU^aJl -j* n -y 4Pj4jf jli c j»Ip JSwjj 

• 2»-l Jl 

: ^JJI i*tul . 1.2 
jU t B SJiplilL zJs- JbJxd *Luc-JLI jy>J\ «j-*^f J-ic ai of kJ>Jj\ ji 

: JUI J£±JI Jp ^^ R JLJjJ-l jjlJI 

a n a n-l ■■• 3i a o, 3-i 3-2 ■-- 



R = a n B n +a n _ 1 B n - 1 + ... +a B +a_ l B- , +a_ 2 B- I + ... 



0, 1, 2, 3, 4, 5, 6, 7, 8, 9 

. h : ^I\Jj 

.7, 6, 5, 4, 3,. 2, 1,0 : Jl^l flbdl Jj 

9, 8, 7, 6, 5, 4, 3, 2, 1, : (16) ^ji* ^Ul ^Ikll Jj 
F, E, D, C, B, A 
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^jVl jljjl i /^ ... 4 B' 1 ... * B 2 t B 1 4 B° S-l*UJI oC» 01 

: ^yull flkJL oljjVl >- pi Ja~ 1.2 Jj^-I 



iJpUll 


B 3 


B 2 


B 1 


B° 


B" 1 


B- 2 


10 


1000 


100 


10 


1 


0,1 


0,01 


z 


8 


4 


2 


1 


0.5 


0,25 


8 


51Z 


64 


8 


1 


0,125 


0,015625 


16 


4096 


256 


16 


1 


0,0625 


0,00390625 



1.2 JjJL»- 



(3.10° + 1.10 1 ) J^U. 10 iJi^UJl J 13 ^U IJS* 
. JUJI (.IkJl J 1101 (1.2° + 0.2 1 + 1.2 2 + 1.2 3 ) : JbJl j£iJI ,> ^o 

1.8 1 + 5.8° : J|^l f Uijl J 15 

(13.16° J D.16 ) : ti^ip ^Ul j-lkJl J D 

(5.10" 2 + 7.10" 1 ) : ^^1 f lkJl J 0,75 *JbJlj 

(1.2' 2 + 1.2 -1 ) : ^biJl fUkJI J 0,11 : w^ 

."(6.8- 1 ) : jl^JI flbJI J 0,6 

. 12.16'' J C.16 - ' : ^^ ^iLJl ^IkJI J 0,C j 

il«T U L-i^ljLlj S/IJJI of Uj . lj -y. * vV ^ J f <• ^-> iL - L - d\ iSj^ 
j,! , u^Li-l Xs- J\Z I iSj^f- Jij^ <^4 -tt» i liJ * i^ll (»-^flj" -Vi^ is-A* 
j^ oIrj . »_;LJ-1 J isJllI olJlii Jl t|J>. U ol^LJil ^ ^-5] JL £>*4 M 

;>~Jt A^ jf jL.. !l i^U *iy> 1' I'Utf>li' ! i=-ljl x* -of t Ji>-*& of (^il -j- 
i.JuJ! ikJ,. J-ii 13,75 : "^ li" ,> «— * J ***Jl V-/-* Jl if>3i '•** ^ 
. 6.H75 J-i--o MiJjllj 27,5 Jabu 11011, J j£Jj * ./2H pltJl J 1101,11 
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4j** 


JU 


4t* ,j- 3L - 


JlcJ 





0000 








l 


0001 


1 


1 


2 


0010 


2 


2 


3 


0011 


3 


3 


4 


0100 


4 


4 


5 


0101 


5 


5 


6 


0110 


6 


6 


7 


0111 


7 


7 


8 


1000 


8 


10 


9 


1001 


9 


11 


10 


1010 


A 


12 


11 


1011 


B 


13 


12 


1100 


C 


14 


13 


1101 


D 


15 


14 


1110 


E 


16 


15 


mi 


F 


17 



2.2 Jjjl>- 



oOplall jjJtJ . 2.2 

. 2 S*ipUU i^j.^. oLJLf -jp SjL* ^ I6j 8 JLtljiJl 
: r-» J* Jita (l) ^b. jf ifc* fM W o- ii]>" r Lif Jl ojuJI ^Lfa,. 



1001 10101 1 ,1 1 001 






2 6 B , C 8 

Stf j, aA)> f Lil Jl JWI ajuJl ^Las, ^ j^l / Jbill Jy>J| 

. jl^l f lkJl J 1153, 62 J* Ujkp J^»«J . fij 

jlfJlj ^^ ^-jUI OyUiJl <j- SJb'UJl . 3.2 

«>• <• V '^ J-^ ' J j=>«^ j-Ip ,j* ij^t ,yi ijT 4*15 JS jf ^j^. 
SJU-I ^ |^ c b^, dj& Of ^ ^aip J* . (bit) (1 >ob ^poj ^Jl ^LJI 

• yfc* f»j «it <■ Binary digiT ,/>« jJLvxJJ jUaM j»j BIT ,>. (1) 
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^j ik-ljj JjVl J^aiJI J ^ ^ I 4_Ti|| _ iJ£JI Ojwl*, 1 jl ik^ iJl 

j .US' oUl i*j^ jv-i •j£c, t 1 jf ^ISjVl -j* ajL- 5kJ^ J,. i ^^ 

ol-U-i j salt i^^ ^i gMi _ oi^isaj t ouji ^ -uo iio^ii t f u^Vi 

60 j 48 t 36 «. (IBM 360/370) 32 t 24 t 16 t ( jj^j^j^SUl ) 8 JjJaj ^ 
. I^j 60 JJ 16 j* v^i '-^* **JJ J* s j^ - **^ Oj»-J*a J^i _u* . o 
jl 4 Jp oy-I^ ^V \j£ 0^ jjJs« «JM ol^ O^J <3j^ ^Ul JJUdl 
f UiJl Jl \jjh l^L^t iJlSUl J*. &JU1I ^ JLlij l^US ^yiaLl j^J\ >jj> 3 Jp 
0- J 5 ' ^ £r"y li^* ^LJl (»UiJL aJ* ^*J (ijJull £~Jl j&j . l Jlii\ 
J* jU*Y' Cr" SJU ' U »i5jUUi dJUJd . J\£\ plliJI J ot£ Jl> jo *lL^!l 
. S/lJJl J oUjLdl JJUJ ju^II Jj^Jl ^ c^Jl II* 

6j±* ^aLJlj JbiJl jv.UaJl J w>LJ-l . 4.2 
jimj *I_^-U t^jUlJ «^' jl <— . £ jjJl ili» VI ^yi^j eUic-L \£y*> /»ji) ■jJ 

. ?-jUlj (O-*^-^ iia~-Jl oLLudl 

: jLill flkJl J 




+ +1 


1 
+0 


1 

+ 1 


1 


1 


10 


1101 

+ 111 






10100 






D 

+ 7 






14 




- c 



*i- 



, tsyuJI r UiJI Jl pij JS J^ J~*Jl •_,- ^y* ^Ul f lkJl J 

: ">b. . 5^JI Jjj^ (J ^j fUiJl li* J iJUJl *Ij?-Ij 
jJl t l JJL Jii>Jj 4 ^ ; D l6 = 13 10j 7 16 =7 IO , 13+7=20,0 = 16+4 



3F2 3F2 

+ 1A4 -1A4 

596 24E 
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... 1 jJIjj E (^1 2+16—4 t<^£ 2i* — 4 7-Jak\ *lj>-L ty^ Ai^laJl ,j~ij 

. (U«jiJl ilr ti «^*«^ 4Jb*Vl i>rjj •Jj*^ <J' t^jUJl 

oLk*JU J^laJl JJUsM . 5.2 
S^IJJI . 1.5.2 

o 32 ,y yi"_ iJ&j *i*S IBM 360/370 oL£ll . «LiVl JL.Jb*i fji- 
•yi aLSwJ ) objb kjjI Jl i<JLfh3l .,— .JL> . 31 ^1 -ja ijy»Jl (Jl jL-Jl ^y i»_Syi 
,^jX«ij) o^JL AJjull ijJlJJl -jp jv-JLSc^. . ijyoJJ aJLU ^ ajUIj . ( oLj 8 
iyjw SjJI JJl iL~p~ cA^ll l ^o*j *< iLU* ( obj 8 ik-»l^» Jc^^dl JLlS a«-J| j| 
Lo y>-y il^l J . ioKJl tf> JjVl t;Ul jlyp lil ja iUSJl jlj^ . oljLS^lj 

: J. 

<t 8 (Jp i»*-ilJ iLU jjjjlij" jtuii i^-j^jll «J^»\ c lS3l olfcj- - 
. i>-jsy *jJS j\ i. ijd& t i«i5 i_a./ij ila-Ailjj ili*il olkwJi.1 ,*~Jai!l I jj» jJp 



T~TT 



T~TT 



iztn 



*Jtf 



US 



■*+*- 



irjjy ioiS 



oil 



3.2 J£i 

Uij^JI oLULl J-ir . 2.5.2 

,y c^'j ***M ol ^ a * Ji1 : •/' jJi <i ^k^ 1 cy &y ^-^ fcisUj 
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8 aL*.\jj i^Jl JujSJ 4 IBM 360/370 ob£. j^al jc* ^J^ll ^ jlS JU5J 

jj. jj-^xJl IJl» . Lik£ bj£256 4Pj*^ U ^f i 2 8 Jj^So ,«— j (.IkJI li* . ob 

. *uw 64 ^JjJL o^-iyil ti-»\ c *Jl APj^jf- ^Jb£- 
aJs>U-j Ja>-}LAi . ob 8 ik-ljj o^l J-i*J ■Sj-f *\ze[ t^-Ll* U jJU. Ji 

t b^JI ilj^ II Jp ^j^ ix^lj eLilt Jp Jj-zaJ-b U q«^j /»UxJ| IJL» 0[ 

t CjUUjJI ol jLil5 i i*eUU CjI^-JI ,j^*;j *iy~ *^ jiJl oJ^Jlj i SjjJwsJlj 

yb IBM 360/370 oL&l <> J^c-llj t o^l^-Jl JJ-J J^l jJl j^Jl 
til >"ji • (Extended Binary Coded Decimal Interchange Code) EBCDIC 
.jjj-l jJS^, . ^^ ^Ul y^jil CI ^F t 11000001 ijS^\ ik^\j> A ijjJ-l 
. j»JU J faj^-j* jIjS'VI W'Sf . dUljJ li£*j C2 ik,l^ «B» 



O0ClE2E2C5D4CZn3C5C4D940r3F7Fono 



ion 



10H 



11? 



3j53l 



j- y* <, 100 olji*Jl» ta ,jJlj <, oL 14 -j* aJULJI oJL* Jjjb 

. «ASSEMBLER 370» 
: JjpjScd) <l«.K.'>Jll ijbiJl (»JtJl ^u *??\j *£&*■ ^yrj til j**-' 
40 < CI < C2 < ... < FO < Fl< ... < F9 

. i„ aJl ajS > A ijj > B zjS > ... > flijVl JjS 

. ^jl^jVI »_~JjJJ aLvjiI— • ,y> k~0y>fi&-\ ol* 

U ^jj' JbJI Jill . ^J^l J^lj iPJ^Vl Ji3 J* j4* «^ V* 

• J£ Jl Jj^J ^M u* *■)?* J*^ JUj: * il ckp^ 1 






2 4 



F 1 



F OF 2 



F 4 












4 






LJSJI CAy* 



( Jb^l j-^- ) i/li 
( READ ^1 UM j FORTRAN 
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. IgxJal iuUall L^Jb^J jl Li jjj?-y oUjlxil jjSi 

iLJ^Jl oUa*ll Air . 3.5.2 
j L»b J_tc jl v-^r *^l j' i|y>*il ol Uj-JL«u uljljji &J J*- jjab»il 
. ( trj^» i»Jb axp l^-j^* jli-l tl)j£j Uxp *=rjJ^ iJ£ jl ) <ui£ ik--l^j iSslI 

Ctk«,« II ,L>-|JU| LloJI -y> (j^iLuil Cjj&ji \a*~-:"i 4x1)1 oJLft j[ Wajl jj^lajj 

. (real) *JUJl fjJlj (integer) ~^aJl f^Jl : L*iJ\ 

p£ iiAJl eJLf. ijli-l 4ULLJ-I jl j^i^ ^» Jj>; ^ iiJ Jp- jj.itj»ll Ut 
t3jlaJl oJLa JL^» . I y\jk\ iSj2-d\ J~*Jl : ^'jbj* **1 o* J^f <J~* Xia^il^j 
1 (fixed point) SjtJl iL^UJlj iL^yi : ££LI &y~j> j .slJ*^ll JjjSJ j /« jMl 

. 4-^ljdl ijiJl iij^aJlj *--jll (f&Jlj Ja~~JI *jU!Ij 4 ( JljOji *iij f«~>W ) 

oljb ) oljJjll -j* 4*^f **}ta o^Li»Jl oJL» ja fj J£ *>• jl J[ jj-iJ 

^>«~JI jj . aJWI o^LSLidl oJL^ J**1J U-L/» 1 ( . . . 4-i+4 iJjj^ll 

. ijJt-l oLJuill -j* oUj^jt «jjf Jp iSy£- vi»lii^ll jU 

«ilt iL^lii J^l _l 
,./x'.£- t aJLvpUIU i Ij^a . ( Lslij| ijli iJUols 1 ( ^ij jl t_j£ i^— ill oJL,- 
JLaJj . SjS'lJJl J i Judl J>-lJJl J~*Jl J iJbf ^$1* V 1 jJuJI <*J -y. t5 -L-F 
Nl w-iki N n/2j 2n 1 n J ; JUadl JLSbiJl o^LSLiJl j| ( 1.2 SyAil j ) bL-M 
aJUUJI jj U^ej ty 9 l«Ji)l jic' jf jSLc 1001 jli 4 IJJ 4 &^li!l ^ ik-l ^ 
jL-Jl ^SS J »-\)>-'i>^ aJU^UII oi Uj^l IJ>1 0,5625 jl 4 Oj*Jl ifi- S^>-^o 
^ifi cilJi ^ JS'tlJj . juJl i^i- ipj^j* UstfUJl ^JLi IBM 360/370 flkJl 

. ( ioi5 i a . /ii jl iaiS - ) < flJLis=- Jjlaj CjLknil mm 71A— J ^gJl CjLJjiJI ila>-^U 

. WjS^vaJI ,J-i*Jl IJ[ j* J-S-njJl IJU>» . u^«Jl i^A- j»i oUjljtJU jJxw«Jl 4XkP jj 

i^JL aUoLUI ^f 4 ^Ull JjliJ^I IjJU^-J -jjJJl -jij>-Vl uy«-^t o*^ ^^J 

. jLJl 

fcJl ) ^1 jj^Jl oli iJl . SJI _ iJ^ J ^SLill |.UaJl L--*- jIjlpVI ^5i 
jJjJI jjS^ 4 lSjLJ cJIS' I il . ijLj-l JjL5^l J[ j^ ( jt-Jl i^JL o^>-ji! 
. ^^ ^ iJi*!l jf dUi ,^*i 1 JjUo' cJ\S lil U 4 Ll?rl 

SjLi'iU ii, \jy^>- \'i[j . 2,° _l ^^si- ^ jl JLu L^plk^.ti o n iL-l^ 

-2"- 1 sl<2 n " 1 -l 
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- 32768 *s I === + 32767 : n = 16 oJlS lil 
*^* J-^ $/*& JiA ^ ilSLi* '4 ^JJu V 4^)11 ^IjlpVI J-i£ 
^1-^bU Ijj j>. lilil .u=« Of ^ J.U1I jj . ^^jj ju^i ^^ ^ j5- ^^ 

. iJLJl 

521U1 4*Jillj ojLi^l Jic 

: ol ^ C J ^ J^ 1 4 t ^ Us V l '•** ^~~^ ■ ^^ UUail i *^ 1 <JL >v. ^M'j 

0101 : ^£, + 5 

1101 :^-5 



. ijSJb- C-~ J ^ i^xJl aJL*. 10010 : /toJ L| J,^*; 

*~L-Jl ilJp^l a+U- ^ V . oLUJl .1^] JJ oljifclL ik^ll oljLS^fl 

t^lp ^ iwJl . 0* j^I jt, g&, of ^jUU -^ . 4i>Jl' ur _ij ioUVlj 

■ fjJ' ** i>Jl l5^- -^> - IJLJW JSf Jj^&J? jk> jI^J 

(1 Complement) 1 jJiU ^pjll Jul3 

s 

010» : ^ + 5 

1010 • , 

1111 : v^' "5 

0000 y> 1 J_l^ jf t ^1 
ojUU^I allji, olilirtll »Jla ob-- jyii J^mJI h\^ J i>-j,>il JSULI . ^JL. 



<L4S- 



-5UI 



(Two complement) g 2 Jl J-*£> g ^pall J— *Jl 
•*Jx~lj* yJL JOP J£ jic . IBM 360/370 oL&l Jp Ju.^11 JjUJI y. 
X iJLJl J_l£JyO(6fj » JJL-Jly. X o] M/iJ jJ, . jJuJI cr 5UJ2 n J| J-^il 
j>a SjUiVl J>>- JUrtll -X+ X = 2 n OkJI STAJl Jo \i\ J^a^i t2 n Jl 
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~JU- LJl» i J-jJI Jc^j . 32 JjU; n t IBM 360/370 oLSLJJ, . iJVl 

. oUi j|(j jl a*jh J-**^ cr^*" 

: Oil 2 4 -5=ll J l /2l\ JjUII _^ -5 jJbJl 

+ 5 0101 

-5 1011 

~o loobo 

. jL*> Jp J-/»«J SjUiNl *&y> JLio J-^U-I JLMjj 

: &■ 

+ 5 
0101 1 Jl J-^> 

1010 +1 

+ 1 

1011 

jls i iSjZ-* ^jLJI *JjJL J-if JkS ^Jtp Jp J**J US' lij *\ Jb-^Ufi 
jJuU ^yt^ j^oLJl J-tJl Jp J-^- 16 p Jl ^-^ j^a, 2 n Jl jlsll 

. 1 asL^Ij F Jl j^ij J5 iUio j-jr/iUil 

: ob ol^ J* : !Al. 

0100 1101 -+ 4D 

+ 

B2 

+ 1 

1011 0011 <- B3 

* * 
: j^ll Jj^l oli iJU jLJl Jl V-.' Jl&l 

0A1C -+ 0000 0A1C 
B0D3 ■* FFFF B0D3 
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tjjt* 4JL** t\j>\ Xs- JjjJ- jt jV/xc c (Over flow) A**Ji j& ^-o-iJI aJU- 
. i~£\jui SjLiL f^*^ ^s-^'j »jLJ""^l cr***i tjij^' -^ ^j^i L"- 11 *' "iUij 







0000 





1111 


-1 


0001 


+1 


1110 


-2 


0010 


+2 


1101 


-3 


0011 


+3 


1100 


-4 


0100 


+4 


1011 


-5 


0101 


+5 


1010 


-6 


0110 


+6 


1001 


-7 


0111 


+7 


1000 


-8 







j* ^J * *jj~£~.j&ft\ oUJLLJ.I J (Carry) ^J^ * jJ~j.\ >yrs 

. 2 J_I^ Jl £Jrl a^lj, p. <tf j£c C >»l 0b 2- 1 -1 



(J> 


zyuu J-^-yi 




47buJ 


+7 
+7 
14 




111 

111 

1 110 


DDC (1) 


+4 

+5 

9 




100 

101 

1 001 


DDC (1) 


+4 
-5 
-1 




100 

1 011 

i ill 


J^W 


-4 
-5 
-9 


1 


1 100 

i on 

ill 


DDC (1) 


-3 
+3 
""0* 


1 


1 101 
011 
0(50 


C?^ 1 



over flow ( **~JI &■ o^*'* *■ -'^- ^ 
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i£y*iA iJUoLL Jr^l - "r 1 

O^Jj l-i>- Ljiv ji I J>- 5^ fl»*>-t; U a*f ;jU J**^ ^yJUJl oLJ-l 

: Ca*~* ,y v 5 ^ 1 -ie^cJI j" L5>-f **y» Uju^J viilJJj t itjL&VJ 

• H" 1 J^ ^ (CrU\ J-Vl) 5j4-il - 
• i5^f oljjVl oli fliijVl JJb4 i^JJl (mantisse) ^^1 ^1 _ 

S.M.B C 

c, 2 ) OoU ij* Bj i (mantisse) iS^Ul p—iJi M t SjLiNl ^ S *i-a- 

. ^1 ^-Vl ^ C i ( £S1I ^^a- 16 jf «, 10 

t^y ^j J siWI Asj^ 1 J j*to v a^uii ou t otJi y^un j ^ 

V=< C B=l6 U*li flfcti t |j&» . M tf^ijl p *JI jU; Jl y ^ J] oU 

: (1) 4tJi JS^JI J* 37,52 juJI 



(1) 37520. 10~ 3 

(2) 3752. 10' Z 



+I-3I0 3 7 5 2 



S C 



0000375 2f 



<3) 0.000003 7 52. 10 7 



f*j 7J0 .1 7 5J 



(*! 0,3752. 10 2 



3 7 5 ? C 



JsS^I o- (Significants digits) ^1| oli f U,Vl j, >f Ui* ^ (4) J^| 



iUUJl gj, J) jji, ^ : A (I) 
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(4) J-i^Jl . US i sJ^i\ ^JU ij y> >A\ |-UjVl jOp Ifci bj^i ^11 iJU-l J <. (3) 
,_j«il oli j»lSjVl j^as- *j i_^Lj^aj . (normalized) jAA\ r .h:-ll ji^-j* ^Jj 

f UjVl i-ljl ik-l* ^1 jjU^ J^ Jl ^ J^ -^ ^J of -jSUil |> . 

^Vl jaW J! ^ajj ^j ^ jLJl Jl i-ljVl jli t B = 10 oJlS" lil 

.1 ^1 
r"^ 1 •>" £-r* a-->l- pijJ jL-Jl JJ ^lj"ill jla t B = 16 oJl^ lil Uf 

Jp . Sjtt ^Sl^i iyjf *^\j\ frjZ ^^j> ^jL- ^i hA j^\ jl Jl j^L- 

: IBM 360/370 oL-LLl 

j(l = - i0 = +) SJL»-lj o Jp ibJ£. ^ jjlJI -yi S •SjLi'i/l _ 

il6 j B SJL^LoJl _ 
■ 1 (>• j*^»' ,aJ ^ J-ix (50JI ^^^1 p — 5J1 jLu Jl UvoliJl OjSJ jf u^-^i - 

I Jbf jJJ V i jj-Sdl ^-bU ±ji*i.\j c^b 7 J>, C jjA-l J 4^1 Jl^l ^-^1 - 

: j£Jj 16 J E -jJ^il ^Vl i»J 

C = 64io + E 

ioUJj iJL. lSjJ J* J" 3 ^ u? o*^" "jLil 4*^ J *l£i« ilLgi IJJ 
SjiJl jI^I jL^-I t5j?- as) t 2 Jl J-*&Ij *~-i >v jIc=^I ,y V^i b sju>UiJ 
j\ 40ift jf 64m t^l 2 7 — lj ^jvaSJI jIJLpHJ iJa^l ^U-ilJ ^_— lill Jb^Scll <j ji^» 
jj5i L, aicj t S.16°.M j* iJi*Jl **J oU C=64i« dj£ L.Xp «. lj£* . IOOOOOO2 
JULj 127 Jl ^ ijjc* C.S.16 E M. ^ ;> JL^JI i»J <jli (C=64+E) C>64 

. -64 « E^+63 

4(!U. : 40l6 7-jiu of 1 lS^t** ^■JLJI fUaJl (j 1 ij&i E J* Jj-^rJJ 

. E = — 1 t^— Lj 3Fl6j E=6 (_~-»Lj 

a1v»UJL jIjlp^II . 4?j>o. <UU J15^if 4J%* IBM 370 oUU-l Jo Jbrji 
jIjlpVIj i jeJ\ -C&»^ J^ iL^^laJl ilap-Vlj t 4jT_ id? J^ S^JwJI ii^^dll 
. 360 oLSlI J* j^y. ji- y> jj>-Vl JSCllI . oljK ^jf Jii: uJ^I 
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s 


c 


H 



1 7 


»» 


31 




S C 


M 


1 7.8 

A 




63 


s c 


Jt^l *£\ M 


1 7 A 8 

4 




63 


W/A 


yJi\ ^1 H 



64 72 



127 



4.2 Jatut 



16- 6S «P<(1-16-*).16 63 



16- 6S <P<"(1-16- 14 ).16 63 

16- 6S <P<(1_16-2«).16 63 
. uj»wli L^ '^j 33 



* 



5,4.10-" < P< 7,2.1 7S : L^- L~ dj& i*dl oVU-l Jj 

jt Overflow ^^j i^» J I'JU*- 5^5 *J Jp Jvr*J Ujllp (Overflow) 

. aSjpcU iU»lilb iiapbVJ Underflow 

Sj»u» iUoLL J-Udl : ^ 
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C 2 19 
CI 10 
00000000 



-25 

-1 





-(1.16 _1 + 9.16~ 2 ) 16 2 
-(1.16" 1 ) 16 1 



. 16 



-64 



t Ltij* (DCB) UbJ :>j&! l Sj±*)\ fUiJl &-!_* JJi*Jl JJLf p_ jf j/SLc 



1Z34 



i_i_iSJ 



1Z34 




F 1 F 2 F 3 F 4 



•J' 






1 Z 3 4 F 







iJLC 



ILlSUjI 



. ^T Jl JSU -^ j^*JL ^«— : UNPKj PACK 
. « - i l^fr, oNjj-s Dj B Q . i + 1 l^tSJ LgLjL- ^^ A, C, F, E hy^ 
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OiJ 1 



: aJUI i^JLxJl ilapVl 4 ^jL* ^U\j J\xi\ (.IkJl Jl ^ _ 1.2 jjy 

. 348,5 1024 256 35 15 

: SJUl hjls- ^jLJI jIjipVI J\2i\j i£j±*i\ fUiJl Jl ^ _ 2.2 &J. 
3A FFF 1A3B ABC 

. 2ABC iJoJl -^ 1A3B £>f . 1A3B :0*U 2 Jl jJ&l ^—i-l _ 3.2 ^J. 
. 2 Jl <d_IS3. diiJSj 1A3B iJuU i> 32 Jl ^J-jll J^l W 

: ^Ljtj /»ji ^1 i^ijJl L*ij]| »JiJl li*if _ 4.2 jj^ 
C1FOOO00 

s 
. iiUall i«_i]lj SjLi'Vl Jbj5i v_ s- oli JJLoUj Jjtf (Ja*^ - 

. 2 Jl J-lsOLL jif ^Xj^ _ 

J5LiJL ^ JvuS J\£\ JjS^Jl . |j* jI^pI OllCVl; J* 

?i5j-UJl 

? Sjj£ ill </U*)Lt»Jl -jx JS (j JJUJI lift ( Xj> j\ ) (j^ljiJ jA U 

. C5032000 aS^c* iU*U iJoJl jjU _ 5.2 -^y 
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£***lf . 3 



cjL«m>p 1.3 

jiUl jljjJl ^ li[ io-ixJl (5j^ . jlyjJl J-*>-j (operation code) iJL»jJl 
p^Uji IJi£a . SjS'lJJl ^ oljiJJ 4--JI; JLiJ-l jl J*iJI *>\j*- $ i jibJU 








1 




2 




3 


8 


8 

i 





4 


9 




■ 


1 


5 


8 



1 


2 



J/lll /til 

jtii jrtai 

(0) * AQ 
AQ+1 + AQ 
AQ - (2) 



J* ( _ r J ( ojjJLicJlj JajJI jt^ ^f-y^r ) ^»U^J! I JLa lipjj IjL ^JJcM 

: JUi x* ^^L- . 100 dlpJl Jp ^j ol>Jl 



100 




101 




102 




103 


8 


8 


1 








104 


9 




i 


1 





1 


105 


8 





1 





2 



jfcJl jrtdl 

(100) * AQ 
Aq+(101) - AQ 
AQ h- (102) 
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oV (£j> 100 l^JLii ^j>- Ji -jijUJl j&j j^c* V oLLJl ajS 1 jf Ji^ 

ji*3 £"UjJl ^ ty ' ^ J^Lij jf . Aillall ,jijbJl Jl Jyu ojjJUJl 

j~»-f as i ^L- ^y^ t5JJI ■«. fljWl IJla . £.UjJl 0151 J*iJl OljjJL 
*j*j V i»Jjdl -y. jljjJl J5^- : i^l i^Jl iJlji <Jbj*l Jf- oL&l ( _ y « k I^J 

• ( JU" ) ^L-l olj^ v--*. ,^-J Olyp Jl jflj jrtuJU jlUl jljLjl Jl 
jr~ "J^ Ji V-^ 1 * j^ 1 £f jy Jl « «L-1I i <J»*i ol>*Jl Jto- oU JLp-VLj 

. SjSloJl J £*U^Jl ^_jj ilaJ- j t-3j*ij (Base adresse) SJU-li jf ,^-L.f -utSj 
£?• ik-lj, «, i»Jbdl JLiJ iki- J 4 >_^7«^, y'LJU ( jUail ) J*il| jlyjjl 
. 4-JU^' J •A^l ^IjVl i*J Jl ( ^L-Vl ) ^ycrjll OljoJl 
li^ v^ijJl ^-uij j Jb>-lj_£ tjJcidJ SOP oLJljf f-^Ji Ji J-j U j JUjO-* 

. iJU-l oWl 
iJlpUJl £^*JI . 2.3 
•jji jOp Jp l _^.y-l ^j^t . s^Uf jjj (^ ^* fjj.1 c~>- ^J 5jyj> ^ 
: g*j& J«- v^J ' ( *j-IpI»-) v-L-f L-i-^lj*^ J.» «,:...; jf -jSir jJl ...^1^11 

. (ji^l^- y" Ak-fl^j ^L- Vl i~Ju^>J.\ jU£ of - 
. ^L. al oljjJl ■jp. 5jLp o^i-" 4*J i <. tt.^j^l I Ji> j i-jw i»;J oj£ of - 

,jlL^ii\ ioU JiUj J^** Oljlfr Jl 4~~j ( tUlgJbuj oLJajm ) «LijJl iU£ _ 

j ^OpUJI olyjJl i»J oyij (. S/IJJl J g-UjJl ■j^-t! JLidl iliJ- Jj 
*»-ljNl ) i«JbcJl J i^>-jll o1>jJI oli i*JL*r JS" JLiJ Xp . tsJU-UJl L-a^l 
Jp Jjva=JJ ^JpliJl <-Lt>J.\ dj**a* Jl L^-jUjJjf i_iUiu ( dcplacement 

. jStxJU J*iJl olj^Jl 



1 5 



L^aplill i_a^>Jll 









ijb 




150 




151 




152 




153 


8 


8 







154 


9 







1 


155 


8 


0. 

i 




2 


156 





JjVl jitli 



jlill jitll 



^ v__Jj . ^.UjJl oj^ olsa.J^I oljuJL ^Nl Oji ^.U^JI v-^< 



( £*^jr" y^i ) j*<* dlyjJl Jl <-*«; 0i->^' 
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J*iJl 0\j*l\ ,> l*yry> (JU* Lr ~J\ jl^Jl ) ^.UjJl ilJb jl ^J^J 

E-M n c*-^ 1 ^IM* "M • (1) ^WI «-*^>i jlrj^^ij^, 150 
: a_A**]1 jJa pi^ gkjlj ... 150 + n j*iJ| olyjJl ^Lj 
(150) + (151) -» (152) 

: aJUI BbUll oil baJ 

a- J-% • M^ J* -b& itJ- J i LC-bi »i £JL| iJU* of Jl _^ 
L j~-d\ t o\j*i\ . g OpUJI i^jLI Oj>»-^. JJbJ of ^£ N g._^ll of (JSC JJI 

. (emplacement) i-ljl ^jj i*Jbdl J j^-^il 
<~Lfi\j»S J*j^j 01 <j£r Ul*. LL^, 16 _j *~*Z IBM 360/370 obSlI 
i5-Ap15 <J^y£ J.».o^Ll i_i^Jil ^j, ik^ljj J-ISX < A./.J.I ait . LJL^U 

• SapUJl '-^y j^j oij^ fi <^ ob GJ f -^ jj=- 

. S/liJl J^b J 4i^, ^jJ| ^jjli jp. jfc_ j^ ^^ tj , ,.< : _ 

u 5 ^ 1 a* • J^J'j Ji>^ Jil» j* i oLJLdlj olj-i-1 i*^ jf t £,U^JI _ 
. ( *J>J.I ) VycU ^bJl j J.JUJ o jj ^TjJ^ Jl ijjl jj| j. jj_ ^ ^ 

. (j^J^LUl ^jL^jLI 0_>*-wi« JjvJUj ^jiSC; 
S^S"IJJ| -j* e^ jtL, Aiyju £^J i^l J^l ^ J£jtjj i~.b»Vl SJ^oJl _ 

1.U Jj^^J . |JL- JyJ, 6I_^ Jjb- Jp 4 i_*JUdl ^ of cy. ^Iju 
. obJl ^njJ* bjL S/l ill -j* U>- 2 n iy^J *jf t £>^II 

: obJr 

(Indexed address) SjJ^I SjuJi . 3.3 
i_sJ4~ ^Jj ajJLpUJI ii^iJli 4~i JSLij oljuJl iL^ iJUjo dlli jJUi 
i (index register) JJjJI <J^j» jf ^itll i-jL^^i ^ JL. vj^ty jl>-jj . ^ibfc 
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: li£» 
jJijLI ui^jll 6^*-^. + k-lj"ill + ^jpUJI oljiJI =? J«JI iljuJI 

4jjwb« JjUj of /^c _^-JtJl I— L& J* oli i oJLpLoJI i_dv5j^ jAp ,jpj 

L^U- f-jL JUIjj i 01(^1*^1 ^ (loop) oUl>- J-Swj i <jj!j£j oUUju aj& 

-ijll t-A^jiL jw^ls-- (jU*l J^h /« ;I * :; ' j^w ^* fcp J***^ <J' u^€ iJ^'j Oi-J^ 

. (index) 

S^iUl SJj^Jl . 4.3 
l^Jj . jitzJJ J*iil Olj^Jt 1 i*JL>dl J J^J Uxp.S^iUl iyjJl ,jp JLSi 

. iaUailj ikj^Jl ijyjJI iJljf oil 

SjJiLlI j^ fyull . 5.3 

c £»3 oh£k( ^yuu . jjtil olj^- 15_^ US Jp ,^Jj jJtdl oljip J* cSji£ N 

oLyL««- j *£ 01 j^SCc 4^>-jJl SilpJ . ol^fl J^*s»u Sale] *yrj r*** jf ajsrj Jl 

: JbJl Jill d ^^ \£ sjojlp 




JL>-lj (^jlw* 



lilUtM^ 
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iUUl ij^Jl . 6.3 



. ( i«JUJl L$JL..c~7 i»j ) A-i; jjtdl Let t jJtdl ulj^p 
i (A) — » R:A O j>a-a» a-« JiL« oU^y «-i*«jll ,v^J 



/tij^> jj* i*~L«JI J »^yr"ji-l ji-*» i*-jul Ji ^_y»i*— • i iJlibJl ij^ojl ik^.!^ _ 
vfJUb t "oy^dl •>• if-j^s *uZ IBM 36(V370 oL-U-l . o/l JUl ,j- iiL^I 

. "LoliJb Ajj^a; Avjuj & SI 4x~jaj\ CjIj 
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IBM360/370*L«.U« 



jj^u . ifjJJ l^a/" v^"'^' HjJj^ olj-Jll jUtL i£j-- Ljk-(*^Si ^J 

. OVl -b> U JL>JL^ JUill tf 

S>IJJI . 1.4 
16777216 ^ l s J *a2l\ lp*~*j . ( 1.5.2 Ijih ) obUL iyjw ^ Zj\JS\ 
J-ZiU Jp oLJUdl & J- jL*!A & Lb Jljdl Jp obUl ^i^ . (2 24 ) &L 
■jjjLp ) ol^lS J*j c ui~>li j>« ( ^rj^j* jjijl^ ) o|jK ».ftv«aj i obUI ^ 
&[j ^ ( 8 J iipUa/i ^jjUp ) *=rfij» £j\^5j ^bL «jjI -jj ( 4 ,Jp i«—Ji)l Jj£ 
. 31 Jl -j* ut»Jl Ji jL-Jl ,y> ol^KJl ob (»_ijl . obb 

^i^ljll . 2.4 

4PjJL» j^*} . SjS'lJJl ojbM J^i-ilil /"UaJ ik^ljj |»5^xJl i^JL^>\y» J.».»LwJ 

; J*j«I~J jf 'jSCj i 15 Ji jyi io-iyj 16 UoJpj i»UJl i_iv»ljll 
24 -j» jUa* jl^p Jp iSy^-J <■ ( t-*v»jll I-Ap U ) ( ^L-Lif ) iJLoli i_i*elj*S' _ 

. ( -^sj i_iv»Jil lop La ) (index register) ( Jfy <-L,oy> ) iJLJj ci^lj* _ 

^jp oU*aJI *lj^-M J^^i-j jj>^iJl i-i-^jL f** - ^ J' ( t$y ) jj*»^ *~^>y - 

r\£ oULwJl j^u . ijkji oULp jf iuU iJUolL jIjip^U iJUMaJl c^>Li*Jl 

. . "* ■ " " " 

i,lp i-A^Iyi JS Xp J^jdwJ . ( !5bi t^j^Jl ) « tj^2>0lbi 1 {jjl*>jA Zyrj JJ 

•"^LA 1 jy ^r-jj i**^ t^ - *^-^ . rj*y **j> M.Pi ^jSC JjVi t iJbi* 

Jl ^^m jvil M U-ji)* \JUfij» J*jcu-J ,j]| oljJLdl . U-ji)* Li^yi t IJL^ 
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iixA\ olJLpMl J* AjjU-I oULJ~I J i/tsoic* ^ *Sj>d\ iujVl ...a^tJLl 

.6 t 4 i 2 i ptf>Vl J*4j . 4$p«i* a^-LL 

ollJl t£j>£j> iL<»Uj jw»*Jl JJbJl Ji-ij . PjJl (j-i j* _j**aS J ^Oi jjlp jl 
il JsH\ ,jd>«J aJL^cJlI v^-ljllj . tsy-Vl ujIJI J^sj i iJUM b\jji\ oli 

. (extended format) a—IjJI J— Jl* i^LLjUJ 

(Program status word) PSV i*l£)l . 3.4 

xs- <. l$J jl>«j . jlj^l oiJ0«i» i>-ji>« i»J£ ^ SjLp ^y* PSW i»K3l 

. ( ?\ka?i\ ijS" ) (ioljj-l j.iuu -jp olybuy 4 ( .t^jJl - -SjS - ) Jojlill 
JJuLI SSjjt" Jl j^ijj i (overflow) a**JI ,jc- "■skj^ <^-olj>- t^^j ?**— jj 

jcp . JLidL (j^Ul-l If^^j" 'il p^rJ" p*^^; ^ayJLl PSW <JK)I iijjui 

•jj jjt ~j i ijJjf JjT aJLji iJj-Ui eJuij jJUJ (^f «, p-lJjJI J fUaJfct «^jO»- 

PSW j iJ&Jl dUi xp ^JUj i ijS\Ji\ j jLAl ^UjJL i^UU PSW iJ£]l 

of -jSLc jXJlI j^UjJI . JOJb.- gfcji- JuiJ J[ ^Jj Lr l t ^Ji ^ «, j-lWifl 
. PSW iJ£Jl SaUi^ (_sT -^ojl J»yij oJLiJ 3jUj 

(Basic control JjVl Si^ll :370 i&l J* Ob»js»->> p^* 3 6l=2i> J^» 

. (Extended control mode) EC ikjUlj mode)BC 

. PSW SJKU JbO»- J-J lulji *5^Jl J 52e> J^j . EC iijUl J 

(bit 12= 0) BC 32i>Jl J PSW U&ll - 1.3.4 
. ffiM 360 ob53j Jp PSW iJKJt j-J.y» IJ» 



cl^Ult fAJ 


I 




E c bi- < 


:mpi 


i £Ua*^l ^ 



6 7 



12 



16 



31 



ILC 


■■■'i— ■ ■ 

CC galJ^JI^Ui 


<«JL>cli Ol^p 



32 34 36 40 

BC S^alt J PSW USai j-! . WJJ* 



63 
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io (J «0» iJl }j?rj ■ olpUaiiVl i^L-if «_iJb>*c itulj* ,_,*•} . icSVl _ 
fUS ) overflow P^i -j* oUlkiiVl . aJjUJU iji\l\ U-Uil «ic p-UiJl 
^11 «_-~. Jljj jf £»j j>- jltiVl J t^j^Vl ^jo i J*r "^ O 5 ^ ( S*^ 1 
iw- J ^Vl J*m 1-JLp £»U^I *Li £^L ^.jJlI jlSUi Jais . Jl^ll jf 

. . 1 JjLu 15 ^j iJl (bit 15=1) iilA\ 

t (E) 7 iJl . olyiJ! ^ V^l olplkiVl. jJL" 6 Jl -j- oUl 
i 39 Jl 36 -^ oUlj »^J| kS\\ J*p i (M) 13 fcJl c i^j^-l oIpU^VI 

flkJl; iiXo 37 iJlj i olJ JL*li ijJL-l oLLwJl ^j *bif (Overflow) 
. *S>«i. iL^LL UlJ-\i jUiLo. 39j 38 obJlj iS^I 

^Ixill £. Ai^Ulij t ( 11 Jl 8 ^ oUl ) ^jil IJla : iLA-l ^bl. _ 

. BC J^JI £b> Jp JJG C=0. ,^>JI j J~*Jl »•> Ji .jjil (C) 12 iJl *. 

jU&Vl aJU- j 4 iJLlj jjP iu jSjll S J^l 0j& UJUp 1 i£jLJ t . (W) 14 iJl _ 

. (Wait) 

c^JUJlj, i iJL* &u*Jl j SjjSjU SJb-^l 0j£> L.jllp 1 Jjbu (P) 15 iJl _ 
4^1 (Supervisor) J^jJI i*^ J Iji^ 4=Jl ei* JjUjj . ipj^r UojI ^ Sj-l*^ 

^.UjJU PSW iroill i»KJl ols t ^Ua^l tff vl» JUt L.JLP : gUriftl ijS" > 

J Jl>J f-UaiJ viyJb- JUp . (Instruction Length code) ( 33j 32 Obdl ) ILC _ 

SjLil 4 ijULl 4^J .^ ^JJI A./JI - a^ll -jp SjLp . ( 35j 34 jbJl ) CC _ 

. . . oJUJlP O^JLhj JLkj jJldl 

5JLJI i*JUdl OI>ip -jp ijLpy. . ( 63 Jl 40 ,y oUJl ) i»JUiJl d>fja> - 
0I>p Jp Oil lU J2J-I IJL» 1 fll»i;^H a^L j PSW cj^j . U.L& L-j^lUl 

. ( 1=12 iJl ) EC J*JI aw. J PSW 4*1531 . 2.3.4 

T oj ^program event recording mask» ^Jb «R» *-US iia^>\y lilJj. Ja~-jj 
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-hi* 







:fc-M^ 



CC k-U Jl pL* J 



00000000 



i*JLdt li\ySr 



8 12 16 18 20 24 31 



32 40 63 

EC *i~A\ J PSW j-dl . 4.2 ,'Ci 
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<uai 



t C-j 



aJ^I oljJUxll J-J . 1.5 

. (Accumulator) -SjA jf i js»--iJl <Ji*/>j* j b_^rjj» jliJl jitdl 
*Jl^\ja IM> J**l-J <, iJUW JS\ iyjJJ SJljl IBM 360/370 CjL&I ^o' 

4aJL»j 01 lit i£f . jV*«-J «— i*s*\j*J> Aa.iC.J Ol /^f W* LL^»jj» 16 _J A^»£j 

; /jj» **£j* &£** J&~'j o'jixj 
. (op. code) aJUjJJ ijS" _ 

. i*Ju<Jl tj JUjdl ( J»wJl (_Ov9y> „ij _ 

: ■j* i-dlto L^JJl oIjXp *~~a]l - 

v 6 

Ufc£ ( J~i ) Jl£if «- ik-l^ IBM 360/370 oL&l cA<AjZ ^i ^ 

N (Register to Register) RR j«Jl ola c^Ldl . oljitdl i*Jaj jXcJ 

. Ij-JiJ-j ji ULJj Oj-So of -jiKC oly*JI l Jubj 5 J _S'1JL5t ^ juu oly* Jp y-lj 

4 (Storage Immediat) SIj t (Register and Storage) RS ,^—Jl 

...jj«Sb iA*c- ^L »«w«J V Sj « (Storage and Storage) SS j 

jJc'D i B i-X t R JyJ.| . J^cUl oj^l j^ ijii Jbl JjJJ-l 

. h~\jV\ i^ij sopUJI ^1^, t AjgjJl-ui^l^i t OvpIjII f ljjf Jljdl Jp 

2, 1 o^oJ! . SS J-Jb e^JLdl J oU. ^,1^ jJtll J> Jl j^L .J>l 
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. Jlillj JjVl ytiL ol^Ul .JL* oU^ji 
S j^ll v-JU la* U ) aJLJI ^ Jp ^JIj gjj. JjVl oUt ol J»»-*l. 

i_i*aJ J o JJ>v a#. CijSj jf ^ of^JUJl jf j-SUi of *^ll ^ . 4*-\j\j 5-^*1* 
cbbu X2 j->«j ^JiJ* ^p Uljip J^jcu-J jjl RX f-^ ^ i*J/dl ^s 



1 CjUI , 2 ioUl 


jlill iJLSJl *.iW. 


viJUl UKJI .JUai 



! RogiStre Registre 

J operande! operande2 



Cade Op 



Format RR 



8 12 is 

j Registre operande 1 | Adresse operande 2 



Code Op 



I Format RX 



S 12 16 20 31, 

Registre operandi l-jRegjstreoperande 3 Adresse operande 2 ■ 



1 


Code Op 




B l | H 3 


Bj 


°2 




Format RS 











a 12 

Facteur irntnddiat 


16 


a 

Adresse operande 1 


31 


















I Code Op 


lx 


■l 


D i 


Format SI 









8 

1 
, 


16 


20 

Adresse operands 2 


31 


Formats 

Adresse operande 2 


















Code Op 


-2 


°, 













Longueur 


16 


30 

Adresse operande 1 


31 
















1 Code Op 


L 


-, 


o, 


!"> 


-■ 





O 


j6 


8 Longueur 
randel Operand 


16 
■ 2 


20 

Adresse operande 1 


32 30 

j Adresse operande 2 


47 

1 



j Code Op L, I L, B, I 



Format SS 



a 12 16 20 32 36 

1.5 JjJL>- 



Code operation 
co'mmenpant par 


Format j^J| 


Longueur 
en octets 


00 
01 
10 
11 


RR 

RX 

RXjfs *SI t RS 

SS 


2 
4 
4 
6 



2.5 JjJ^- 
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. dJUi U j^ 2.5 JjJJr 1 • *»-LcJl J~Jj 
o^JUJl oU» . 2.5 
: nAii cu»*< ,j*-^ 5J jl o| c JL>dl > ^'../iT ,\£»il ■>• 

: JiLJl o^ _ 1 

. *Jl*>j» JJ i-i^^- -yi _ 

. (LOAD i_a^>jLI j>^) t_A*oy> Jl SjS'lJJl -j* _ 

. (STORE) 5/IJJI Jl lO^ ^ _ 

. S/IJJl Jl S/IJUl ja _ 

. s/IJilJ j\ik ^J, _ 

: LoLJ-l oLi*Jl _ 2 
i ( oil aJUU ) c^Jl JbiJl flkJL aijpf Jp ijU-l _ 

. ioL-J-l ijjlill oLL«P _ 

: ijikll oLJuJl _ 3 
. . . iUslI t >\i>i\ t ^bLeJI _ 
. iJikll 4JjUll _ 

. ( PC ^jJl ilJLp jj*-i» JjJu; ) oybdi JIjj *£s*i)l olpJu; _ 4 

• • i/'jH^o*- 

(Input / Output) £lj>-Vl / JU-^Y 1 ^^ - 5 

: ^ijicj) o| c Jl>u _ 6 

... wyjll * PSW jL^l 4 J-Jl Jy* - 
•j* J--!A- jf hrjzy cj[iS 4 o^S" <_jl/aJ 4 cj[1£ «JUj olfJU^I ai* 
J l^jJIj^J 4 Oljjtll Jji> 4 V «~=- /«*^ ^U^" sjjl ^ ^*^ **^1 • ^Ip-J' 
150 \i\ jjl>«x. ol^l ^f . J^l jlJI UjySS 4_~*>- jf t ^Ijll J jf S/IJJI 



aW aAJL. £.13^1 ibS" . 3.5 
jj*va» £f- ^juJ . iJVl olpXdl J*J Jp jUp^I y< Jill IJL* ijJL* 
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. SjJlJJI J i^-iJI oy>-j jjCftK 
Jt.\ . ( ^L-f ) IJste J! iL~Jli ^JL -jjjUJI *-?■ ols t o^Ul Uj^i \"i 

. 15 *ij v-ivOjll 
. SJLpUIJ .kjisJll 

F * tf * 

o>l»jI*ll Jl^i jl ij?-j jjdjl^ l*Wr IjW^I v-Usj *l^l 5iJL ^.l^jJl il5 

. gfcJl JiiJ- ojll jtlilj i/lill J 

JjVl jitdl Of 13*1 ,y>jJcJ . l. r ..:\\ -jij^jJl Uj^SCir j ju^*J . 5/1 JL1I J oU^LwJLJ 
Jjibu jlillj 29 Jibu JjVl jltll jl Liuf ^JUJj . a^^I jdj*^ ^^ i* 1 ^ 51 
i J^. Vl j-=^4? • alJl*yj S JUi*II Jjjiodl 4ijl» Jb Jji UaJ UJLp «_->£ Sj^liJl 



Jj*/I jJUll 



jlsJl JtdLl 



iJltJl jStll 



OOOOOOIOFFFFFF^DOOOOOOOO 
I I I _l I I I 



12 



i ^^dy iU£J 4J&&- JjJb- 4J*^J jJyiT ■jSCJll ■j* 
fjj ^ "j>«-£>lJ LL^pyi Ub-V o_^J«J <-4v»y> (J JjVl jJfcll (LOAD) 'jS'fci 

»j?- i ( S^UJlj iJa^yW jjy RX pjj l y i<Jbu Ak-.ljj vilJi *j ; Accumulator 
^SlxJl >!?• J L_i^JLI dj+Jw 0>j i ( RX iJU; ) cjI^jLI II* Ji jliJl j&\ 

. ( RX f^ -J* iaJju) 

_,lajf ) jy»«-lJl i*JL«j <JL*P $£ . ( *iy> ) -J5w>U t-i^j*? 2 «_i*9jll J^J 

58 (COP) SJl^Jl Jj^ >^- - 

( j^SJl ^i^^. ) 2 Rl jil - 
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(jJlK jjO.) 

(.15 t-i^jll) F 





(index) JJ Jill y*. 
-IjVl 



o-\ 



tfl 



5 8 


2 





F 






COP R. X- B ? 



"* J* - *■" 

Ri -jJJ-l J jj^JAl t-i^jll Jl Bi + X2 + D2 olj^Jl oli iJi-l j^wui £*• 



5 A 


2 





F 


4 



COP Rj X 2 B 2 



. i OpUJI Jl v-JL J^ 1 j 5 ^ 1 ^U = 0°4 
iJlill i»KJl J ( 50 ajSX 1 STORE i*JUJI ) S>^Jl ^>i-. <. ilpJl jj 

. 8 oly^Jl Je- 



5 


2 





F 


B 



COP Rj X ? B 2 



. C + sjipUJI 



J 





4 

8 

C 

10 

14 

18 



00000010 

1 1 1 


FFFFFFF0 


O0O00000 
11 ■ 


58Z0FO0O 
■ 1 1 


5A20F004 
1 ■ ■ • 


5020. F 008 

III' 


1 — -J ... 1 
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£» >~i^^ i)j,«..tfl -j^ y*« 





4 

8 

C 

10 

14 

16 



0000001D 


FFFFFFFD 
^ i i 


00000000 
■ 1 ■ 


5820FO00 
i ■ i 


5830FO04 

1 1 


1 A 2 3 




5020F008 
1 i i 



R2 J Jj^l jitll 



i>^rJl c 



uj^ 



2 Jj1»j RR fji J* i*i^" 3, ^J Ja?-!5Loi . iiL»[ i*JL«u Jl r-tat J^-i IJl* 



Si\j 



Jli3l jitll 4 JjVl jJtdl ) ^s- Jfob i*JU; ij5-j Jl r^-r-J • *-*v*ljll 



*^>U 



^ J**iJil ji. (index zone) j-ijll >->- of t JjjS JJlI Ali»Vl J t ib-!& 

. 1.5 5>i]l J U/i ^ Ur 

I iA . olij » JLcj Jill itL-j *ij 4iJij SJLajw jOJ aJ^I iiL if jJl d[ 
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ASSEMBLER 



itjJl oL^w» «;*• U C-Jf JjLJl J^aiJl J *J>j* iSj*- i£Jtfl -k~Jl JiLl 

1 (assembler) Jjjll ^/*& 4 **J *-*iy" <J' Qi««»/*ll; o«i oL^*^' •-** 

. 5j>dl v^UOJl ^iUr. J Ifc-Jy J*£ U J| cJ d-Vl ilf- l^j iJVl W ,>. oy 

JjjtJl oU) olj^ . 1.6 
jlxcj i (LOAD TYPE RR) LR y, ^yj }j£> £*Z j>-\ <J^y J}U j*. 

**?_}> ?f^ji ([y*U *ij*J *|j»*M SltUjaljj jjijt* JjJU>«Ij fjiij 01 7%4jM ul>»u _ 2 

. V^ 1 '-V V-bU ^J 1 ^ -^j* ^ ^ Jl JjP 
•jSJj t aWI iiJ lyUMi-J ^1 5JVI olpJUdl a*-j*^c i*2J ^-J Jjjll ii) ^*X? _ 3 

. (macro-instructions) oLJLu jjSUl u^*tiJ ( Pseudo-Instruction 

olotjAJ . 2.6 

kw *JUp i ^i« . tSjjSUdl mJLjJI _ jj£ u ^^ij ijj t_^.bj . in/I iiL 
: JLJI JSLtJI J* Jj^ll i^L c-jSS t 3 <_<w>Jil J 12 .j^ll 
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LR 3, 12 (LR = Load type RR) 



1 8 


3 


C 



COP Rj R 2 



UJUi IjuT jjjl N «. Jjjll Jl .-J 1 - JS - directive vrjJ ^ -^ ^f ^ 

vliyu" jf 5/IJJI ,>. £>y &£■ *L**z~A\ viltj s/liD >~~ U*p if Jl tfij; M 
jfjL. 15 ^jL^jLI Ji ^ USING*,15 W*^ ' 1JlS ^ •. ^f—^ SJs«W. c^ijiJl 
. iJtJl c^JUdl J (Base) SjipUJI >i ^JUj j**-*-. -If t ^IS ^-L^*5 *ij\ 
Jl V,UI ^ y> 'o^j c Jjll *S3I J SjSIJJI ^ ttf- j^e N vr-yJi to* 
^ Jjjll Jl ^Jliai of ^ DC X'FOFO - ^ of . ^*^=llj JyfcM £^ 
t FOFO ik-l* i5>o ^aUl f UiJU Sal-ll oliJl ^yl J^f ,>• OFi 1 * 

ja olSlI iLi^ (Compiler) ^j^U -y ^Jd^ of g» dimension TAB (100) 

. TAB (100) JjJ^I <->\*+Ji f 3S« S/lAll 



giUjJl Jl v^ J 5 (MACRO-INSTRUCTION) .a*J« _ j/U ^ 

. oJ^u - j>U ^JS oULcJl ->• IV *0~ iLjL - J»-V-)j assembler jjjll 

dl£, assembler ^\lj\ l^w c4JLdl <y **j** <j* SjU- »il^» --^j- 1 Jj^ 1 

» JUiVI oLL^> c SJUUll oLLJI ,>uj f Ul g-jAl > j4^' ( ^-^ ) 

JijtJi JJU^ 3.6 

^JU pi ^JJI ^.U^JIj ^JJI cJjJl o-J J ^» «assembler» ^Vl 

jjjl'l jol ."Sj^- »JJ^! ^J^ 1 ^ J -»^ U ' f^- • ™ ~ ^ J1 ^' 

Jl ^ ttL vj^ll ^1 S*jd ^ o^ !j^ ^jt.^^.^ij^^J 

. «assembiing» ^jt S^-jdl U^ j& . '4~ ^U^" «y ^ ^^^^ ^ 
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Jyt»« e^ 




• • • • • 
■ • • • • 


/ 




f 










Jjjll *iL **L« ^^flj 


r^ 




ifill iili-^ 



glljll 



alJ* . 1.3.6 



iJL*p ilJb J . CE Skjilu «JJ >. J «iljr^JJ talJi* JjjU Jo-*^ t olgi^dJ 

'"" '" * * ' ■*" ,. ft 

. iJf i«JU; if aJj: j»jlJ CE d .>ww J Sibj Jl cPj; y JiJ^ 1 g*^ Jl 1)^1 
£*Z jJl dUL" U t ob 2 CE <jj~*i. kbj Jl t5^ RR J~JI oli o(,JLdl 
oli dOLf Uf i CE 6^ Jl obL ^jt SjLj Jl ^3}a SIj RS <. RX J~^ 
ipji d/IJJI ,>• a>~J£ j>J- «u>-jJ JSj - 4Jjww Jl 6 iobj Jl t5.i$a SS J-Jl 

. olili 8 *jj*va* SjIjj Jl 

. .jrui^u, CE fc^ Jl ^jJj A^y tf- SjU ^ STARTO t JUI Jill J 
STM 14, 12, Vlj*^ Jv.CE 01* JUL j SJUJL>- oljJjd jJjJ ^f £U^ V 
^jJIj . CE o*wl. Jl 4 asLj JI ^>- RS gji -y i*^* O* S J^ cs* 12 ( 13 ) 
ib>" CEj . ALPHA iL*\j3 IfcJl y.J m S/IJJI ,y US JiU Jl &y. DS IF 

. 2 abjj CE o>***« J«£ RR <J~Jl{ LR 0,1 iJUJl . cMi, 4 *uJ 



f ltJl„CE 


^y^Jl Olj^Jl 


IJUJI -jS" 


\zAjki.\ SS1jl« 


oLb»-^U 




4 

20 
24 

48 
4A 


ALPHA 
DEBUT 


START 
STM 

DS 

*LR 



14,12,12(13)- 


CE jwLoi 
RS ^ ^ i^Lu 

RR ^ .y.iJUJ 


IF 




0,1 
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t (CE i-^ J-Lcil > iJudt SjUi j\j^ t a*Ju=JI Jyfc JJ 
. i^ijil ,1/fl ijUM OI^p «. JyfcJl Jbu 
jup »*UjJI ■it'A* Oj*-A* *•-» JiUu GE <«J ol ^9-^t of ,jSU11 -j* 



XUUI oL^rjllj iyjll SjuJl . 2.3.6 

-J jl&4 J i>*^ *-lj3^ jj.aSUa^j ^jj* «-*f -**-f of UjL-> UjSi Ji] 

•j* Uk* jv-i tf> SjU- J-jH 0j&. of ^S . jyj *la-lji j»-SJb .jdjl^Jl 

Uidj-J uy^ a* »J^ l> DEBUTj ALPHA ol» «, jAJt JjjJU J . j^jdl 

\*Z 5/\JJi ■j* jl»L. «-ljj of gAjlS O^Vj OjSw> . I^J} Sij*Jlj U*jL ^U: . „j 

. DEBUT - 2, ALPHA + 8 £> u* ~£^~ &-\>: ovl)^ C^*^ 

ol>p ^f t JyfcM itti- J CE UJ^l jil wil v-^ * >^ J*^4 
a^lj* but ^ of ^Uil ,>■ . Jiitit j> J SvrjU **J»=M <y tf^» «.y» 

. fcA, 2 ^U $,\JLJ Olj^Jl tif * -2* 

^ja ">Uj2 of CE Oy^M- C&&* o^ 0^€ M <-rt Ufcf JWL- 

. pjjjLl <-iij«Jl iJb- J iJJ^ o>& J>1 . p—^l 

oip 5^4^. ^ jj*j ^f * jj-j <M* ^a* 1 " r* jj^ ^ Jj 5^ e~* 
. LR 0,1 : "5^ L_i^.>i j 1 ^-W 1 p- ^ v^* • erM ~**s 

Rlj R0 6/ JbJi ±j^. LR RO, Rl j^jt J£i. * v-^J of W ^ 

jj-jji Jjj>- . 3.3.6 

fJ a, (Label) f-jll iak.. J L^ \3-j Jj^ ^. V o^ ^ l cH l -^ 

. -ijll I JL* J CE i*-» Jil~ **s» - ^^ - 
. -^A\ iik^J obiUb ((rt U-l ) J-JI iW* J> - V^ U ~ 
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isyj f-j 


i *»j _ t^y- ■ 


Jjfc _ i-M»U- 


ALPHA 


20 


4 


BETA 


— 


— • 


DEBUT 


48 


2 


... 


... 


... 



dUii "^j iUj-~« £*■ yj\ Of dUS^ v hj>yyj\ li* b\* lili . JjOdU 

Oj5L- -e£Jj ^1 ttk- J Ctfl j*- yj\ Jd, ^ aJ] ^f «. f LVl JJ U^^ ^u 

' . ( 21j 20 .jJUiJI Jkf c ^jU- yj. wUUi jLa, Otf IS] % ) ti^tf 



Jijt"^ . 4.3.6 
•j* vilU JJ>o pii- . *sAj\j ji.y t ^jlpU b\y* Jl ^j^Jl OljuJl Jj^j 

• {jma Ji» tfoL>- 

: iJhJI iiJLcJl ^JUJ 

L 12, ALPHA 

J-UII" J-UM 
JjVl JtJI 

y l*bui i^ ( j»Jli Jtf ) 58 iJUp ^j RX ^J -^ iU*; I4J1 
J~*fji . 1 12 pi, i_i^U J ALPHA 01^1 oli 4JULI 0j*^l. ^ 1 
: jf t RX J-JL iJkJl Jj2>- tjikjt iu<o Jp Jjjil 



5 8 


C 









COP 


R l 


X 2 B 2 D 2 



. i50aUJ| DIjuU L.-Jl{ ALPHA Ol^Jl Wjj 3^ _ 
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JL> * CE jl juJJ 1C i^Jill ^—UJ ALPHA o» Jill J ,>UiL pfc- 

. CE *\^ C i»Ja]l v_— -Lj ^JLpUJI jlji«Jl olj S JU>Ia1| iJupjA y> 15 i-JL^Jil 

SJjjU lS$\ i,JLcJ| . 10 ^tlC-C fy ^ UpUJI Ji i~dt ALPHA S^ljl 

■** * 



s si c 





F 


1 



goUjJl JL& J*-1^> . 4.6 
tS^W ^Jj^il £-1^11 v-JL IS" 4 Jj^Ll iiL u-.j^ll g»lijJl JLiJ ol 

«ijk-Ni > j>~- <j ^14, a^irij ji 4^1 ^i ^ . i^ lj& 

^ i ikj^Jl g-ljJJ ijUsM oj& of ^ ^1 t ijWl iJU-JJ . v->l^l 

iaJbcll CjL.ji.dl ^^iwj t oJL-LyJU LJLpUJI ^UjJI Oj& iJU-l oJLft Jj . Ifiji- 

F F *. - * 

. Juiill AJb-^c a jJJ ( PSW ,y ijlill 4*K1J ) CO p«UjJl jIJip J .U'-t.1.1 i-JLc 



. Jj>-i 5k«j j* t}^ 9 ^' oly* . (modules) J^-jJl v_«b*=- iju c-»"5L<»j 
of v=rljJl <>-l>l ^ii^ ^^m 1.6 JJaill Oji cuLJl^.^11 ^ *U»p1 o^JU 
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( ^UjJI ) (r* *^J 



.-a i^...» wfUjj tSj^l <^jjfc 




JtujMl £&* ,y ^Ij>-1 J*"- 




1.6 hh* 
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t^UH^M 



370/360 J^U 



^Ljir jtfkAir . 7 



: olf^Jl Ap^jf - 1 
1I1O flijVlj t # t@ t Z.. (BiA iaJbc^Vl o^l Jjjll J**^ 
,j^Ul i^-iJlj &c«i.( )=/*-+: i*>li-l lI^JIj 1 9 ... 2 

. (blanck) 



V 80 Jl 73 iakll . 71 j^UJl Jl 1 ^Ul -^ jic Jj^Usj^^Jl -ttkU 
V*y" Ut* J**iJ 72 j^UJl . ogUdl UjjtfJ J*>cJ, Jjjll ^JU- -j- ^JLi' 

: *Lif 
. ( JuX\ p-1 ) 

* . * -'• - •* 
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(Ls>y- 






RESULTATS 
TAB1 
1ABC 
BC-1 



Al 234567 

ZONE 

@123 

### 

IABC 



jj5 -jp >jll J-^ij Of ^ Jf Sli .2 ^j a^Uil -yi l»!>Ua^ t 0l£. ^f J I JLj 

oJbk f JLJ . oljJbll Jp jf oiJ^ 1 d* lij^J : ( «jiJ^' ) cH ■J^' * 2 ^" 

,Jp Jb-lj f-lji aIb-iIjj 4ip J-^ai^j 5Jl»jJ| -.ijS' ijt« ,Jp ij^U j^t ■j* **^l 

olplji Jp i5j^t Of jj£c X> * ui^ 1 d* iiia;l1 "•** i5j^ ^ u^ - J 5 ^ 1 
71 j?- Jd:j J*I^Jl iikL* jJb £1/ Jjt ,jj£ t>« f-Vj • oLt*-5ULI-3ak^ 

Jp (#) i»J>«J jk*JI lJUh lJb jJ jjJ 4Jas-")L5 aL»Kj jk*Jt jlf^l 0^ • ^yi* 

. JjVt J^UJI 

(l ijULl iJUJl Of Jl^uiJ 72 ij^UJl J £J>J1 Up i*- JS : iLJcll >- 

4 16 *JP> Jj^Uili fjLi JbJl ^k-Jl jf Jjjll ij^J^d ■ d^' jk-Jl Jp p+VZwJ *Zj 
iiutSci Jaii /jjjla...; xw . 16 *ij J^oIaJI 'j* l*JL> f->l^>" i*JUcJl 0l» ^^^s^^J 



Ob 71 Jl-1 ,>• L.1^1 -Axe Jjjl.1 Ak-I^ j-lil jJ-l Of Jl j^j . 40j 16 t 10 
^.Vl ik-l* JiJU^J SLli ^a j^iJl oJl* . 16 ^j j^UI & fx; SjuLJI >-Vl 

ICTL 



jj-^l 



ALPHA 

* CETTE 
BETA 



U«J| 



10 

DC 

LR 

IIGNE 

DC 



16 



j*lj«ll aki 



40 



C'ABCD' 
1.2 
E|ST UN COMMENTAIRE 

C'TEXTE 

T SUR LA LIGNE SUIVANTE 



Ux>-^ll iSia&Ai 



colonne suite 



SE CONTINUAN 

( Jtll >-JI > ! 
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■■-aydl 



80 



1.7 JjJ»- 
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Jjjll SAJ ^Up . 2.7 

: LJ t^j Jjjll £j ol» ULpj . **«JI jf 
<. S-SWI iJWj f-S l^is-j J,Uc^ jj|j x 'A10C t B'1011* Ji. oLbJ Jj^l _ 

jf < i^Lj ^.j j* «BIDON» 61 U^ J . j^JI a».L jldl J>JI ^L _ 
jf U-Ldl J> ji^ L'BIDON 6l» c«i~ > >-l JtSt t f U JS^ 

i J> _ 4^U-L ^lUS jLi, . iikJ.1 
9 olpJUJl J cAjk»S vJ^-^l Jlj-i-l , ■ 
iLls (jijbjj SJiU. jj^io. j^Ui Jp Jva*J oUlSUNl oJl» JS" .kU > 

(Auto-definition) *£JUyjH\ oli^il ^ . 1.2.7 



:** 

**-aJl JbJ>«i C *-I <iJb£ oUtS" dj%* -^p SjU <y> 11 j B'lOir i X'B' 

->* il^Jl J J£iJl IJU . 1011 olsJl ^JKiS ik-l* *£ll J iiiJ.1 ( ^^ip ) 11 

Cy ( C)lji*Jl iik*) JaIj*JI j4" J 3 ^ i oUJbdl ^yuu g t jy*-*. 



: iljA\ ijS^UjJjVl oli^ll -^ si^t iujt ilb* 
fUidl 24,OS f lkJl lJI^I c^ L'bJ j^j 32 jtfA Jpj B'lOOllOl' : J\A\ _ 

. (DOS 

■ ' c X '1A3BC : iSjj> ^iUl _ 
. (hj* ^Ujt 10 ^A a^) 125 : : ii^Jl - 
t C'ABCD' i ( LWl iU»UJl jf ^ijjl-^f <*~. ) C"" t CA' : o^l *j _ 
f UkJL li^^Jj OS flkJU c^- ^jf Jp ^f a»«S J^J jf ^ . CAB' 

. DOS 

t5> Jp Sli,f a^-. . OS ^.UkJl i-M^L ^f W i. 32 Jpj DOS f lkJl 

.^bcJL iiJLdil 3.7 5>iJI J U^l 
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<iJ-\ oljitil . 2.2.7 

: ui» J»4 >*• «tf g-jjJJ ^s 3 iO^LI J 125 i^sJl -y^tJ 

Jp £^4 4itO 4ip .j^Jj «■ "^i. ALPHA ^Jo t SjSlill ■>. j~- j~- - 1 
: iJUdl aL-Ijj 3 i-i^Jii J ALPHA j^ JJJi Jbuj <. 125 hJ&\ 

L3, ALPHA; 

^t i/l JJI ^ Uil >«>- Jjijll ^^.j 4 L 3, = F125' : iJbdl 4,15-2 

: Ja*£~* a^jUJI Oli 1 1*>-V j^ill Jill J 
i^UJl a / J*b Wjb ^^ J*i». J>' j*U a»i* c* 8- ^ °L ** " 

J jb-lj >>• Jl i5j- W& «jl J>l j*til o-^ 1 «Js il=fc «JeHe*=-l ^ 0* - 
' " «. s/lJJ! 

. ^-jOJ J.B yj *~i i* J>l j£" & £- - 

jjuvi u fjuj ^ t jyj^ ^ ^t j*« (l 01 i j>» ytdi jla,i oi 

. i*JkJi it* ^y^J v-^ 

UsS3l JiPly 

U . « - • SjLi^li ojr- DC w" ^ i#^ ^ *fej J>1 ybil *J« 

. UL-V £*^ U4» DC 4^jdl oljib ttLcil J*-\^JI 

^ i <j3j\ (3.7 SjU ) jwcJl J J*l^ J>l j*" J^-! of •>€ ^ - 

ST3,=F'125':.-k; Otyfcll yi)^ ■ W*=« <j* J^* jM-»'«j j^ 

. ( S/IJJI t? «X»>1 0^-^ 0>- = ST ) 
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U1C OBJECT CODE 
101000 



101100 5810 F018 

01010* saao fuc 

110008 5820 F01S 

10010C 5820 F020 

100010 5830 FOIC 

101014 5810 F024 

001)18 00000009 

10O11C CIC2C3C4 

110020 10000000 

301024 00000000 



AOOR1 ADDR2 STMT SOURCE STATEMENT 



oooig 

0011C 

oooia 

00020 
0001C 
00024 



00010 



1 

2 
3 
4 
5 
6 
7 

a 
i 

10 

11 

12 
13 
14 



CSECT 
EXTRN SP1 
USING 

L 



"L 

U 
L 
L 
L 
END 



*.15 

l.=F»0» 

2.=CABCD' 

2.»F«9« 

2.»V(SP» 

3.aC a ABCD' 

l.^A(SPl) 

=F«0» 
=C"A8CD" 
=V(SPI 
=A(SPll 



v^^Xi] 



yJL la?J>\ JjUl fjLa £»— b 



3.2.7 



L ' t5>j i*-*! 



L ' symbolic name : 5\i* 
L'* 



L'ZONE L'SUITE 

. iAJL Llii yM J> 1+J6 JbtL jv i jJ-l ,^-1 y» yj\. Otf lil - 

. l^i _^fei j]l i*JLdl JjJ* i*J& JbiL jp i i»ij* j^l 61? .lij - 
J*lp aj^j, ^b V J> _ i^U-l dji . DS, DC uWrjM i^Jl. 

W «y «J> - ^ y - 1 *•«• oj» EQU ^j^ V-^j d J^*3iu- . i^-ijijVi 

: La If^J Uif VI 



j-jll 


fJLJl -i/ 


J-'j» 


■- J^L*. 


w 


Z0NE1 


OS 


CL80 


L'ZONEl 


80 


Z0NE2 


DS 


CL200 


L'Z0NE2 


200 


CARAC 


DC 


C'ABCDE' 


L' CARAC 


.5 


ABS0L1 


EQU 


Z0NE2-Z0NE1 


L'ABSOLl 


200 


ABS0L2 


EQU 


25 


L'ABS0L2 


1 


INSTR1 


LR 


0,1 


fL'INSTRl, 


2 
2 
6 
6 
200 


INSTR2 


MVC 


Z0NE2(L'*),Z0NE1 


LL * 

rL'INSTR2 
11 ■* 




MVC 


Z0NE2(L'Z0NE2-10),Z0NE1 


U- * 
L'Z0NE2 


ALPHA 


DC 


6F'0' 


L' ALPHA 


4 
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^wUJl 3.7 

; jujl>cj jubcll AojtiwJi 

t OlyJl - 

i Jjull'_ 

. jJtll _ 

jjjUJI old 

. ( 1.3.6 ijii i i»JUJl Jyb Xp «S(jil jIJLp i*J ) « * 1 yj\ J JU>-jil 

ALPHA+Z *+3 * = CE 

ALPHA-BETA *-2 * = CE 

3*DELTA. A*3 * = -/> 

(ALPHA-BETA)/2 **2 . ^Jl*. ^ jjj-I 

ALPHA+X'IA' *3„ JL0 j± j^ 



TAB+L'LIGNE 



tj J^C fjU of ■jSCff "^ - 

c ujJl=* <J*U o,^ J* <5j^ it j^S ^ - 
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i \gfUi yj» jj-Xi (JUjLSj tj Jtj ... ; jji/^J (J* t5 J-4 P' jj^S * - 

■ Jj^ J&- l> i£j=4 of o^ ^ - 
^ . aUMI •y oL ji— 6j bbij LoU-f IjJj* 19 J^l ~-«i OS fUiJl 

. CjL_j^-^> 5j I Jj* 15 _j (_g_j— * *7u~^i s DOS pUaJl 

jLoJI {-a p~*ti lIUj -byj H. — i jwu (J^J '*t* i J **»* i}* 1 L'f ,, ' r ~*. *Jj3^' f J>*i 
. ^-^laJlj aa>JJ 4...^'.Hj <■» ...allj i_j _iii K^fi\s- \yy i^~> jV 1 *^' <Jl*s" iii 
^«; ij.L-i-1 *>~dl . (A+B) *C l^fr ^j A+(B*C) l^fcj ^ A+B * C 
Jj^-bj iols-^l olyjil JjVl olSll J ,_j>uJ» J-^ (h--aj Jj^ilj i jj^l **^ 

4Ja2Xo ju\ju (, 4dJJxo juLu 
n lil X*^" P^^Jt" < - } ^ '^l n j'^A* .J-j"-* io-2jl ^P" JV"J* Jjill jW«xJl 

jyj ^j* VAL2j VAL1 ulj iJ^. j_y.j ,y> BETAj ALPHA jl ^jiti 

ALPHA+3 VALl+B'101" 

BET A+L' ZONE ALPHA-BETA 

BETA+VAL1 VAL1+VAL2 

. J&Jl aJ*U j^aJ Jl t£*J>J SJL »- ti* M" 0i^' J^ j^Jaj iljim jj^j _ 

*i/ o~J Tl*3j T1+T2 uls i -jJ^. -jij^jTZj Tl jl* IS} *i[ Ji*-^ 
: *>b> 100 j'.j-c Ji; U*p »lj^.l; p* of J&i dUi ,y jtftdj 



Tl + 100 


7t+*AJ 


Tl 


T2 + 100 


Cr^" 


T2 


Tl + T2 + 100 


Cr^" 


Tl + T2 


Tl * 3 + 300 


£fcV»J 


Tl * 3 
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i 122 4>«a^ ^L. ) ol_£iiy o!5UbJ JSLi. dUij J^tJl -up jjjdLl ;yj ^ 
•j^ \>y~£- jjSw» jj~idl ,yi j-^ 1 **s* J Ji- 1 ^ J^ • ( &^>j& cy 78 J"" 1 '' 
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j J»jJf tajrfjtt <mAA+*& 8 



jl jjjji i>di 7y\Jj> (j» idaiJl oJLft Jl>-U 



DIMENSION TAB (100) 

DO 50 1=1,100 
50 TAB(1)=I 



Jj "4-I (^-i oj£ ipj^? S/li - i*K 100 y~*- DIMENSION yVl v^JLL 

il JLpI ^ i_«JL^ JjjJM IJL* jf oli^Jil 9yi iiLdJ iJ-wiJl JlpljiJl Jo; . TAB 

i_»£ AJb i_i -^all vjjju . 4k~~o iiJb SS'^^s^L* iUi>lij .UUJl (J oJj^U ^$1 i AJLib- 

iiJb ioLJ-l oljJjdl t. TAB *JLI jJl iuL-J-l i^JLcJl ^S - juJjJ t J**^--; ul 



7c±>w i ^JL^to- ) APjj 4ja-»l^j «U^Jl J^A>- ta.A£- (^1 i i_j wall -j* ^Jf* j**~ *' 

_ 4*^l>u TAB ciyill (j^Mr ijlfdl jj . obUL j\ cj\ ( i£S\j L»U* <JjJ»j ( . . 

4JI jLtil j-J"' JL«J ) JjJ» - 4j*f>Uoj, ( *jljlP jjjSoLji «_Syiil i»J ) io-i 

• ( ^M 1 ? 

**^-j<Jlj 1 ojS^IJJI ■j* jl>j> j>«>-_j c^jljiJI 1— ijXii jUuM~j DSj DC u±fc?ry kSj** 

. jy^\ On olijljj *Ij^Ij T 1 *—^ i£JJl EOU 
DC &UJI L^yu . 1.8 

• jyJ^ Jb-1 4^1^ 1^.>o-.j.ij iuU sjp all 
: Jldl y> -Vj-jxJI IJLft J£i 
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DC 



dtm 'c 1 



Ail . 1 



■ cSjW^l J*J *^ li>J' (•"■'V J* p-".*" 

. olill «ti JLljj of v^r lS^ 1 ■ s - u ^ 1 JI jf^i 



»J* 


fcjlsll gj5 


i<ai j-: 




JUlwNl 


c 


4«*M 


EBCDIC 




ijU 


x 


iSj"* o* 3 ^*" 


ijll iLoli ^LJ 




ijU 


B 


JtJ 


J* 




ol 


F 


i5ji*- 


till ii-^Uj ijUI iuJS 


oJ?-lj 4*K 


5-JLS 


H 


iS-r 1 * 


iiU UUoli 1»K >..i.<ai 


i«J5 i. a./ii 


i»U t a./ri 


E 


45jifr 


«!»■■-; iijj SjtOi iU»lJ 


50s-lj UK 


iJU 


D 


iSji* 


tisKjt* *-**j *S^O iJLali 


oUJtf 


i>-jay» iJLJ : 


L 


if/* 


•Lplij *»ij *Sj*^> iL*»li 


oys 4 


*>•_»»}» i»K : 


Z 


iS^i* 


fj* l^J- 1 * 




4^1) 


P 


liv 5 * 


I «_«!&. i5yi* 




ijlj 



1.8 JjJLr 



iyjijLl U£Jl jt i*KJl ,US3I «uUJ* oUI ijJ^ J c-ljdl ^^ fcfll J 
. ( J^kll "Si*. J»*i~J jf ) U> I4J ijJ ^Jl tfU-l J U* U l^y ^-^ 

: ojSL jt -jSCcj «. iilill J> Jl** y m 

' . y-vAll JUk^Vl iopli j-Lu J>U ' J ^" ^J °i ■ t^" 1 " 151 

. Sn : JbJl J5LiJI Jp c-^ ^^JJ J^ - V 

fak ijSS of o^' ^ 1 J iJl • C ') os>-ttfUl* us ^^ ^J 1 ^ 1 S?* ' c ' 
U ^ iJUl iii-Vl . E vJ>L <J1 >J ( Sy ) J-HJ <dy^ ^^^ ' '^h 
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I <0 

1 10 




























1 01 






i • 






1 J 


3 


c 














IU 




1 IU 


1 IU 




1 « 


• 


V. 




• 


in 1 






i a 


ma 




1 X 


l i- 




1. X 


*— 


** 




z 


t- 1 






1 3 


uo 




1 u 


i m 


._ 


1 ■"* 











M 1 






1 III 


zz 


ui 


1 3 


1 o 




1 «I-U 


IU 


UI 




Ml 


O 1 






1 3 


<IU 


or 


1 < 


i a 




1 — UID1 


X 


»- 




J 








1 O 


JO 


3 


i a 


i □ 




1 XUiO 


u 


IM 




< 


N 1 






1 Z 


HZ 


1- 








1 *" 


3 


□ 












i .a 


IU 


< 


i < 


< 




1 az 


< 


a 




1- 


UI 1 






i j 


Iff 

IULI 


U 

z 


1 IUIUIU 


• 
i ttii- 




1 I-3UI 
1 Cttl 


O 







Ul 


O 1 






i ■ 


CI 


a 


i ai-h. 


1 OIU 




I3t- 


< 


< 


nca 





UI 1 






a. 


a. 


a 


1 3#m»* 


1 <K 




1 1 Oil) 






33 


z 


X 1 






in 


KO 


i- 


1 hUU 


i ocu 
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**4j <^A j*j ■ DC yibU LJl| <£_?r \£ JiJ*«Jt J\ iikil ?y joi t _ 

. .J.it .Ail _rtja~Jjl 
V-J^ l^ . obUL iikll Jjt ^» n d^ t Ln ._^, J^JI Jjl*. y> m _ 
Of Jl l> ^^-o . i^ill ciUk^Ml J«i t yiL ojjsj-j/ (5jU>-1 j<i DC y*Al 
i oL 256 y* DC jH\ J Ja-Ull oj^-Jl SJUL- ^ ^ olilJ ^Vt J JJl 

. oL 65535 _i jw— j OS ^IfcJl Jl^ij 
. gj&\ J,l* uiysJ ETIQ DSOH : J*>c~w ^.I^Jl SU* J^ 

ttkll jIJLpI. fji t-slll DS j,Vl ,jp DC y H\ CKr^A J-aL- g|W-...VI jJi 

. ( jJa ) DUMP *JL*j=- J iJjj Oj5c-# SJbl£ ifcjSi 

EQU JiUdl ^ji . 4.8 



j»j (Symbol) 



EQU 



Jj# jl jlk» j^jm 



: its' ,> Vi* fcl~Jl ^jj£ . ^1 cs ^ *W JW^-^ - 1 



RO EQU o 

Rl EQU 1 



R15 



EQU 15 



c . . . i Rl t RO ^--Vl «k-jy vJl^IJlI yL 4 iloJl X* c £—* I* 
J cj ^jj uft Jl <^» I J» . 15 t . . . i 1 c f-iM ,y Su . R15 



>-.Ml J^ «-»}«* <J <.U!**yJ £• ^ iH a SMst "'-^ ^ O** 



^2>K- 



d_2 



UJ! 
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RO EQU 

REGO EQU RO ( jUx. yj ) 

DEB LR R1.R2 

DEBUT EOU DEB (J>* >VJ ) 

ZONE DS 4F s 

Zl EQU ZONE+12 ( Jj* j^ ) 






EXPRES EQU A-(B+C)/5-D 

ETIQ EQU * (^JIjLi aUp ;UJ ) 



Ait 100 *>«p*j S^SIjJl y i5kl# i i*0^a£. oU i-Jj^ ^—Iji l J-Jj - 1.8 •jj^£ 



iJS 100 



(•■^•"i 



** ( ia-j 13 ) ^V^l Olc^Jl *5j i^Uj.aM SjJIJJl -y j^»- i_jy> _ 2.8 ^J. 

i-Jl jiill StiUll "solJl 

S/IJJI y iik. i_iyu <_>j>lk« ..i(3.20 SjSJ ) ORG jH\ Jl^L _3.8 ^y 
fUjt 4 ) 4-«5 jf ( hJLjA *ijZ& flijt 8 ) U*i U[ *--*>u*J of ,jSlc 
10 <y UaJj ( fcili iUtfU; ^^^ bap) I^j jf t ( **-ny» i^r* 
iilj REDEFINES £_^ y ^y; fcl*li dJUS jXcj . o^ 
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4*W 



SJLpIS t ^w> SOpIS . 1.9 

i_Jl<oj» ik^ljj <Lir jj& ilj>«ll ^jjb*Jl oli i SJ^II o| s JLdl -— ^- J 

ajJLi SJ'-JI - oljJUdl ib5 Xp . ( RX J~Jl ilU- ) JJi i_iye>j*j 43-ljb * iS •**& 

iL^jf 5i- Jb^jj C>1* «lf OVl jp- Uk^N o«J . oljJtu 5WIJ iUtL pAL- Jjjll 

■jut* <l>lyp Oj^wa* J!^- ^y (LOAD) 3 i-jL^jII ^>w i»JL>o a^-tj 
yhj ^OpUJI 0lj>Jl ,y ( o^JWl soplill J ) 512 iiUw. Jp jj>-j* j* JI>Jl 



5 8 


3 


5 


F 


2 



COP Rj X z B z 



: JUJI JSUl Jp i*jLdl ^ C)t Jjjil *iL g-.^Jil .iLSUL C^SL, 
JSLiJl la,. ^ N . cmMj j£i; !L»* l> ^ 15 SJpUJI . L 3 , 512 (5, 15) 

. Jjjll & j* hyj\ SOJliJl 

.-^IjjUJl 0l c USING ♦ ,15 Aj>-jdl Ak-I* i j-^i 0t ^Ual J& . i*Jxd) 

iVJi ^ JjVl sjsUJI . fcpltf 15 «J*»jU c ( t*? 2 > Jj >" ° f ^ ^ Ul 
^-Ij^fl Oli t viiiaS" . ^IjJUSJl £*■ *;l^ fcl*l. Oji sopUJI U^y JiO«i 
OljuJl JL^tii c li£* . irU-l oxp £}*, J£i. U^ ^ 6f ^ ^1 ^>j 
J /^JtJj . ^OpUsJI 0lj>JI o* ^ 512 AiLJl Jp vt-jll ALPHA J>Al 
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,JlI ik-l* yijll ALPHA olyJl 0>**a* 3 ^i^jll 

: Jjjil iiL iJUl oLJLdl 

. L 3,512 (5,15) : jwilj J^ SJpUJI JU*~ - 
1^ SiJLtfj ALPHA _i ikJ^. Lw J» SJLeUil t L 3, ALPHA (5) jf _ 



USING 4^1 <~-«^ Jjjll 
O^M 4*-^; rj2i. * I* 



J-lj*Jl it* . 2.9 
,»ij <. i-lj^l JljJl Jp ^li Lj M t R t B t X t D SJbJl oIjUp^I J 

jy>J\ c JA «^ . oljitll «_iki«x iLjy ,y. 3j 2 t 1 J5*^JJI . Jjkllj ( i»JL>dl 

ol^Ldl ( oljStu ) J^jp Oli t (^jipUJI i_As«>_ r «JJ ^Sl Jj-i»«-jj . Jb-lj y>j Jl 
: JtJl J5LUI Jp i j~Jl ._—*- t Jjjil iiL ._-=£ of -jSCc 



J~JI 


o*«UI 


RR 


R1.R2 


RX 


Ri.D 2 (X 2 .B 2 ) 


RS 




Ri.R3.D 2 (B 2 ) 
R,,M 3 ,D 2 (B a ) 


SI 


D,(B,).I 2 


SS 




D^L.B.J.DjIB,) 
D 1 (Li.B 1 ),D,(L, f B 9 ) 


S 


D 2 (B 2 ) 



1.9 JjJ>- 



D+X+B ^JLI JL& ik4- J i-»j-^J.I OljUll 1-Jb y. jj^ll OI^Jl 
t D(X,B) J-I^l . SS jf SI 1 RS oLJUslJ D+B jf RX J~JI oli o^UxlJ 
(^OpUJI i^L^ll j»3j vi^jp- J-j>*Jl Sk^ijj JJLL-J Of ^£ D(L,B)j t D(B) 
c S : JUI JiLiJl Jp lil ^j&L, . Jjjll *k^ Jrt-L*. ^ ^UVlj 

. S(L) jf c S(X) 

-^ o^Uil »JL* its' oUl5^1 uiL£ U ^^u Jbll JjjULl 



,_j*«j 
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sb.1 



RS iJUdl J ABS1 (ABS2) . OVytj oliAk. 0^ U" TRANS j ABS 
t J-Jl j£ (^ itjli, ^ ABS1 (TRANS) . D(B) K^Sj ^Js of j&r 
iJUJl J S(L) l,itsj RX aUxJI j S(X) \+lS pi* of ^ TRANS (ABS1) 

. SS 



4**lxjl J}*wi 


*SUu j^l* iUS3l 


«J^# jjilo ibSJI 




«JLj. sjpIS 


^Lxw> U?ti 


RSetSI 


D(B) 


S * 


SS 


D(L,B) 
D(,B) (1) 
D(B) 


S(U 


RX 


D(X.B) 


S(X) 

S 



2.9 JjJL*. 

. \yufi J^Uu B ji X 

D ._j£| Of {£s D(0) 

D(,B) <w^ of j^r D (0,B) 

. ( 82 i>Jus JX\ ih.f ) . D(X) jf D(X,) v-J< 6f j£r D (X,0) 

cjL^IJUI j? oUk^l OpIjS . 3.9 

of ^ i*-UJI oljJd. oiJ 1 ^ d l* ' ^ ^^ C*"" 1 ^' ^ ^ C 1 

. ousai ^ J* s^jji ^ «j^ -^iy • J*!^ 1 -^J 5 j^ 1 c^ 
j\ s/laJl -^ ol>*> ^^7* u* 5jU0ly**J» ^b c^lgLcJi J*^ 



ol» i o 



■US - LuL^u y ofJK c '*rj»>. - o^ gJU" ^Jl c^rfU S-JL 
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■jVi olf-Jl pJU: ^11 dill U . v-ldl ^J-*^ 1 v—^ "^*^ ^ V*r oljitLl j^jUp 
ol^ <-a.^ i JjJb- J vli^a: C)f Uijt t-j£ ^W 1 *^ • (>* ) «Specification» 



UiJ 1 



: .lot o\ c JUdJ _1.9 ^>J 



CSECT 
USING 
ADBASE L 
L 

LR 
ST 
L 
L 
L 

MVC 
MVC 
L 
A EQU 
B EQU 
C EQU 
D DS 
E DS 
END 



*,12 




12 = IJ^Ull IUL^jA , 


B,D 




RX j^JI 


3,D(3) 




RX 


A,D 




RR 


D.X'V^.C) 


RX 


A, B" 1011' 


(3) 


RX 


D,E(B) 
A,E(B) 




RX 




RX 


A(B,C),D 




SS 


E(L'D),D 




SS 


2,D+L*D 




RX 









1 






10 






5F 






12F 
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V[ ,^ui OjJb i ^La i i^JLJl a-jLJ-I olJLdl OjSi of ^JiJl ,y . oLjLdl 

>vdi . l.io 

oUU-Jl jjS" 

L Ri,D 2 (X 2 ,B 2 ) RX COP=58 LOAD 

(S 2 ) -* R, 

i_«v>ljll Oja-^lo isUoL i_jj^oJLI ol_ji*Jl. ^j*^*. S2 lili . i5j*j J^-Sj ii)ljX»Jl I JLa 
RX oLJUdJ <~Jb S2=D2+Ba+X2 ols £j~>il J f . A*-ljNl Jl ^ijllj ajJLpUJI 

. UUJ S2=D 2 +B2j 

: iJtJl jyj\ oU-j^Jl J jf o^UbJ jJ^-i J ji^-. ;. 

. AilUl j^bulb J>Uu-I of -jiKX ^1 ujL^l^ll »lijf -j* SjLp ,y> Ri, R2 

. J«,o...ll j£$.\ «-i^»jll jyij X 

. a*JL»oJ| j ^rj* ^bj jujI -j>i f-bi M 
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(Program counter) ^Ij^JI ilJip CO 



S = D2 + X2 + B2 
S = D2 + B2 jl 



. S (jlj^ajl OjJWio (S) 

■y* . S jlj^JL SjS'laJI -^ iikil J Ri t-i^jll o^*^. j*»j ^^ Ri — >(S) 
^\ j^-jj jl^R ^i^Jtl jjww Jl SjU^J (R) j^jUl Lbf Ujc-J 
<*— ty ^ 3=^" V^ Irt O j* - AU j l^b villi jJUij i-jL^Jll iJL>- J \ * 1^.1 

x^A\ wJ ja S dljuJI <jj**i* of Jl SjLi^J j^vJl IJL* jVclJ -j^Uil y ((S)) 

. Ojft ./all 4i< Jb>-u Oj«**5 

. iyJl _ ^ ^u cc 
Sys ) iJ^ill iJUJL SkJjll JjiLl Jl gfji 3 cVi 1 JjVjJI (indices) JTtfjJi 

.(1.5 

-. Ri ^j ^i^Jil -^ 31 Jl 24 oUl ^ Ri. (24-31) 
0j& Ri . Ri+ij Ri (JjJl oli ^Isoljil j^. ^jUjll ^jjjII <-A^jLl ^ Ri , R1+1 

■ \*rj*y Id) 
otJl 6Jj i U iikl jLJl y ijUl ^ -jijLJl 0? Jl_^ (adresses) -jjjliJl 
IftUaJl jj^Jl Jl jL-Jl ,y i*_iy ,y> . . . (-jL^j^ jy t i*KJl -j- 



°0- 



: 370 c&r Jp VI Sij^-j- .> i*JLdl of Jl ^il (370) 

i^JLJl ii>l ^l=U*il ^ - 2.10 
aj£ 01 . U* U SjUS^I Juill ,y Jiplji Jl £^it *i>Jl oULjJI _ ajS it* 
^ ( oUjVl oliu-Jl liU-f ) JjVl i*-Jl . .31^1 cj^IUI J*iJI j^-Jo *JuJl 

. J»*JI ■yi j4*i if**' J*^ 1 *i lj 4 

: *- 
A Add ^ 

L LOAD ^J> 
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ST STore dj>- 

MVC MoVe J* 



U,f j\ (2) U-Uil oLUU £y yl l^f jf (1) oViw ^ iJUl ^Vl 

. (3) ojgJxdJ SI jf RR J-Jl 



(1) 


AL 


(2) 


CVB 


(2) 


AE 


(2) 


MVC 


(2) 


AD 


(3) 


LR 


(3) 


LPR 


(3) 


MVI 



: aIU 

Add Logicial J&*'-' -^ 

ConVert Character ^Sbi Jl J^yi 

Add donnees de type E (flottant court) 

MoVe Characters o^l j£ 

RR jjj i i ^o /^*a* 
RR J—j ^jl^l •js»«i 

OJ. . Jiii'iI vwdLoV 'i>WI 
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tatfjftlVj «s-y «U(ii UL*M . 11 



i^Uii ^i^i j jiy.sJij jp^i L>; . 1.11 

« LOAD U^>J.\ fij , Jh\ o\j^i 
« STORE v-ivOjll ^j , olj^ » 

Jydl jStdl SjLi^ UJ c ( 4 J*ai ) PSW Jl jLo u^'W u«Sjl i- GC J^JJl _ 

. : (1) Jp j_Sjl. CC dl» U^JI jou 

. \jA*o ijt-iJl cJlS 13^ _ 

. aJL. 5»~rJl oJlS" &1 1 _ 

. iol£l *>^Jl cJlS" lil 2 _ 

. (overflow) i«-Jl ■jp SaLj iiL* <jl£ lij 3 _ 

O-Jlswo aJI (_§! . «UjJl JLAj j f-liaijl Jl Salp lSjJj i**Jl •jp SiUjJl 
«fixed point f>Uaijl ryky, ls*^ l P^J. ^Ji- • Js**-"-^' ("^ *^*i ^"^ 
^ip iilpj pwLijJ' -V"-^ (J J**^' l - J "ji , J J**i~JJ r-%Jl Ja*i i overflow* 

JjSJo 0*ilU-l .yauu (J •^ f-UaSiNl iJL*P /«^ij fji il)l ?>»jJ.I (jlSCali . VtJ» 

. PSW J jvU^JI ^LiJ i-" 1 ^ ^M 
. ( 19 JmmII ) U^V ^.Vl IAa ^-jJI^j 



I* <JlS 6j~.j . 6y-H\ oUUll j^uj STOREj LOAD ui~LdJ J-S jJU y> JU;Ml \i* (1) 
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e * * ft 

S Sk-ljj Ifcll jLill jijUJl J* S^rjil olytLl jl Jl ^ jl ^1 -yi 

LR R lf R 2 RR C0P=18 LOAD 

Rj + Rj 

L R lf D 2 (X 2 ,B 2 ) RX COP=58 LOAD 

(S 2 ) -»- R, 
' V CC 



LH R lf D 2 (X 2 ,B 2 ) RX COP=48 LOAD HALFWORD 

(S 2 ) -)- R, 

ii 32 Jl r-~»y. - & 16 <J_yJ*y •jLMj j*^w aJU«S (jliJl jifcll j~ju 

'•>. V CC.Jy^II JJ 

LCR R t ,R 2 RR COP=13 LOAD COMPLEMENT 

R 2 ->-Ri 

iJbJl ULSi lil overflow . Ri J R2 ( 2 Jl jj£. ) lJ ^P.iJ£ 

. Ri J i-V" 1)^1 v~°- CC t-"Ji ■ is"** l* 1 -" 

LPR Ri,R 2 RR COP=10 LOAD POSITIVE 

R2 -» Ri J iilUl U-5JI 
^jJLJl aJixll LL*£f il (overflow) iuJl jp fclj i.Ji»«~- 
. **_dl ^_>- 3 jf 2 » Jp CC jij . ^Vl 

LNR R lf R 2 RR C0P=1 1 LOAD NEGATIVE 

. overflow iuj£ ■_■; . Ri j o]4 R2 A '**&& **s*U 2 Jl j-^ 1 

\ 1 ji jp J;_ cc 

LTR R,,R 2 RR COP=12 LOAD AND TEST 

R2 + R1 

. CC ySy Ri J vV 11 ^V 1 °J* '^'■i LR -! **»"* **s Lo " 
. R2 J NiU. OjSi jf ^ Ri 



LM R 1 ,R 3 ,D 2 (B 2 ) RS COP=98 LOAD MULTIPLE 

^jl^ljil j j>Ji^. S2 jlyjJl j- folkl ,, JjSIJJJ iJldl ^iljll 
*~j jL (j^J^ij i»JL«dl oJL* J . R3 4 . . . 1 R1+1 t Ri i»liJl 

: li£* . 15 ujLojII tjivOjll 

LM 15, 1, ALPHA 

oli allij «, 15 ^i^jll J ALPHA ulyjJl oli iJKJl ^^i^. 

•i» f JiiuJ . viJUljj IJSUj l-VjII J ALPHA+4 OI^Jl 

M>\jjj\ jli»| *-j*jO (jiols- J^i; i»JUJl 

'. jSt V CC 
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LA R lf D 2 (X a .Ba) RX C0P=41 LOAD ADDRESS 

Si -> Ri(8-31) "* R 1(D-7) 
. Ri i-ivjil ^ 31 ji 8 -j- ^Ul J S2 jljuJl oli <*jJl oj£ 

i jly*Jl V U>- a^lji ^ L* jJ^j . 7 Jl jm o.UJl „.uLa; ^ 
jt jOl ^ . ( J»i jly^ ) jji D2+ X> + B2 i*Ji\ jt Ji 
dSj iJbl Jbtji N i-A^ll . Bz jt X2, Ri J ^L^jll ^ Jbtt; 

( S>.| j^U ^j^iiJI i»J»Jl ) 4095 JiUu ji ji«<»i ,jJL. jjp sop j»*-i _ 

. 4095 ,j;jl j _jl ji-rfjl «JJ« i a^tjA tiyi-Jiu iilij - 

IC R,,D 2 (X 2 ,B 2 ) RX COP=43 INSERT CHARACTER 

H»a) -*Ri(2«1) 

Rl(0-23) j-JCj M 

. JL V CC . Ri j Si ul>* sj^Ij Ob &•_£ r* 

ICM R, ,M 3 ,D 2 (B 2 ) RS C0P=BF INSERT CHARACTERS UNDER MASK 
(370) r, ..i^jj CJ *Ji oUL Ma gUill & gj^l obJl JaJ 

. *.VUll J «1» iJp Jal« jfcJl jitll -J> . S2 j* yt=ii 

: i>l aj S >*J 

t j1*a ^H\ jf SjXw ^ aL^-IjJI okJI ^ : CC = 

» «1» ^ S2 J "j^ll oj^Jl c*l5 fcJl : CC = 1 

o.UI £* o^J «°» s** Sl J ■*?" ^ oli ^ : CC = 2 

. Ijii** 0~J *1>-IJJI 

. Sz SjLil v— jijj CC uU f tsU Jj 

ST R„D 2 (X 2/ B 2 ) RX COP=50 STORE 

R, + {S 2 ) 

JjJjo l)j-Aj L)L«ri Rl <-JW»jilj CC . 



STH R„D a (X 3 ,B,) RX COP=40 STORE HALFWORD 

R 1 (16-31 ) -*l S »)- 



STM R,,R 3 .D 2 (B,) RS C0P=90 STORE MULTIPLE 

s>ijii c yi=. <?>■ j ^ e- & Ji Ri a- V UI '-H'^ 

15 Jjll £% 43 ^ ^^JI pijJl . Sz OljJI & M 
^E jl ST 15, 1, ALPHA iJUdl jys *** ^aj. J£A« 
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... i ALPHA+4 t ALPHA ^UJL 1 v Q <■ 15 ^IJil 
djA.jL.Ce. £JHJ\ M &± a^- J^ i-*^ 1 ( JiAj 



STC R„D 2 (X 2 .B 2 ) RX COP=42 STORE CHARACTER 

R 1(24-31) -»-* S 2) 
• Ji- 1 "" i'j-^ ii^fiH CCj Ri 



STCM R,,M 3 ,D 2 (B 2 } RS COP=BE STORE CHARACTERS UNDER lyiASK 

(370) . Rl <Ju*J.\ ,y ii.U.1; £jVl Il;> M3 t^ 1 ,>• £>" ^M 

JSvIj [^jii-^j t fUiJl J «1» iyry. 5jb»Jlj i Ri •i'l^lj L»f 



otf U^U; LUI ol^UJl . 2.11 

eJLft . (1.10 Sj2s ) i>-j2y» <-JL^>\y o%>-«i— j a*=Hj vir^' ■ *j^'*J »-*vy OiJ 
J le* iAM-' tJli-Vl i^—^-j t U-rJl SjLil vr- »■ CC JjJUJ Jl ,pjj c^JLjdl 

. 1.11 

. \j^> i>-rJl cJtf lij CC = 
. iJL. 4>^l eJlS" lij CC = 1 
. irfUl h*~i\ cJlS - lil CC = 2 
. overflow ilb* t^tf lij CC = 3 

^ .. - l_ 

. overflow ***Jl -jp jjjaj _ 

AR R,,R 2 RR COP=1A ADD 

R,+R 2 +R, 
A Ri.D 2 <X 2/ Bj) RX C0P=5A ADD 

Ri+«S») + R, 

J|^l t cc ±jii\ >£-Jj fi . yidl jSCil jS^. V 

. overflow J^a>- 
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AH Rj,D 2 {X 2 ,B 2 ) RX COP=4A ADD HALFWORD 

(SiH-Rt-vRi 

ri ■ V**J' JJ <*iS Jl (JL.J, . ijtf uJu.ai Jp j* (&) jjtdl 

. CC j-Sj; 
. Overflow J^o*. JL»~I 

SR R,,R 2 RR" COP=1B SUBTRACT 

Rj — R2 "*■ R^ 
S R,.D 2 (X 2 ,B 2 ) RX COP=5B SUBTRACT 

R,-(S 2 )-»-R x 
. CC jSj t* dha N jfcll jitdl 

SH Ri,D 2 <X 2 ,B 2 ) RX COP=4B SUBTRACT HALFWORD 

•jSj pi . U^JI Ji o 32 Jl ^Jyj t iJ* ^jU; Jp ja S2_;tll 

' , cc' 

MR R lf R 2 RR C0P=1C MULTIPLY 

R 1+ i xR 1 ->Ri,Ri + i 

M Ri,D 2 (X 2 ,B 2 ) RX C0P=5C MULTIPLY 

R 1+1 x(S a )->R,,R 1+1 

jJtdl . l^jaj* \JL&j» jjSo i)t <_-ji i«Judl J jj^-iil Ri i-iv>jLl 

A^wdl . JLiJl i$J~ Ijj-/i*, R1+1 j bj>-j* 0>£j Of i_ji Jj^ll 

j-SJ; pi "il t overflow ii-yJbL JL*9-| ^ . R1+1 t Ri J «^i^-. 

. CC 

MH Ri,D 2 {X 2 ,B 2 ) RX C0P=4C MULTIPLY HALFWORD 

R I+1 x(S 2 ) -s- R^Ri+i 

jfxjj <i 16 J!* i_i)li S2 t l*-_)3j« li*Oj* l)j^j t)l iw-a^ Rl i_i^jll 

ijui "il . LLvxJt JJ o 32 Jl £— *yi ;_>Lilj £f~*> .sJuS 

. CC j-SJ: ^i M_> overflow 

DR R 1( R 2 RR C0P=1D DIVIDE „ - 



Bi.ft 1+1 : R 2<^R* iLall 



1+1 ->*~-jI*^ 

N L«jic . rj—oLl «jLSl (j-ij t^LII /"■**- : 4 • ?rj*j* l *-fj* j* R' 
. CC jSj pi M . overflow iu4 **~>aJI i>jS Ji 32 *~J 

D Ri,D 2 (X 2 ,B a ) RX C0Ps=5D DIVIDE 

Ri.FW-^X^r^ ™^ ient 

II Ufcp . £>— Sll JjLll ,j~i t/LlJ . l>-j3j* liv«»j* iJjSi. 01 >_-at Rl 
jjS'jj li V . *«*Jl jp ^^J ilb* i)j& **-«iJI i^^i C; 32 *~J 
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JjVl jX&l dt&> fcb j^ i*~Jl 61 fe*c U £»-J c^-Ldl .jl* L-ljj 

i*K i_i*aJ J* iSj*^' oIjJLjJI . jWI j&\ JjJU; ^ V ^ . t-.^vaj ^JUI 

&b au»u, £,1211 ouu* . 3.11 

£yi»U- ^ o| ( JL>oJl oJLa . Jw^-iJl jj£ Ojw»* ^ -kii 4>jltll 0UJU7. jJJj 

j ("a . ofcJI iLs-UiL iiLd.1 dLL" U* ^jJ^- . £>U1I oUa*Ll J-ic ?y <^^>- 

: 4JUJI ttjJLJl v_— >- CC jjSj; ^^ . S/IJJI J jf yi-f <-L*>jj> 

. jlill jStil = JjVl jB\-ii\S 13.1 CC = 
. jlill jk\ cy s^ ^ j& v W si l cc = 1 

' jlill jjtdl ^ ^f JjVl JB.\ ii\S IS] CC = 2 



CR R,,R 2 RR C0P=19 COMPARE 

C R,,Dj{Xj,B 2 ) RX COP=59 COMPARE 

0j~*» j&J ^i- <i 32 _. JJUS, kjfr </> *lMI 

CH Ri.DjtXi.Bi) RX COP=49 COMPARE HALFWORD 

SjUVl i. jLiil £> SijUH JJ 4i 32 JJ jliJi >ll ^ 
* ' ' ."CC & p. 



^yikll C >JI^ £JU 4.11 

£jp JUJb£ iajjk; CC Oy^A* JJLiu o\jJbu (. ^yiladl 7-jUlj /'-^^ tS~ 

Ji Cpjj "^ overflow Jjli lillil 4*1^1 . o!*pf elofj ^JJl cpUJl fykllj £**U 

»»ljjJl jJai 

: JtJl^JSLiJl Jp CC j£y ^ 

• J-Ay "^ 'j*^ ^jv^ 1 ^^ (i l cc = o 

(no carry) J-s~y OjJj -jp iiki i^/xJl oJlS lij CC = 1 

. JJ-ja g \Jl^> h>^i\ cJlS lij CC = 2 

. J-s-v* a* j**o jf- iibi i^xJl oJU li| CC = 3 
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ALR R,,R 2 RR COP=1E ADD LOGICAL 

R 2 + Ri-*-Ri 

AL R„D a (X 2 .B 2 ) RX COP=5E ADD LOGICAL 

(S 2 ) + R l ^R l 



SLR Rt.Ra RR COP=1F SUBTRACT LOGICAL 

Ri — R 2 **■ "i 

SL R lf D 2 (X 2 ,B 2 ) RX C0P=5F SUBTRACT LOGICAL 

R^lSa^R, 



S/IJUl J| S/IJJl ^ dbj?ci\ . 5.11 
y JU2I t|f J^ji *rf . SS £y <y> CjLJUJ ik-l^ jL>-Vl v_ip| j p' 
J ^Ij J£ii JjiJl JtS'jJ p. <tf cfe . (alignement) iJUW^b J_Lo 
. MVC ZONE 1, ZONE 2 Lwi jf MVC ZONE 1 (L), ZONE 2 : i<Jbdl 
J^sJl . L'ZONE 1 Jj^l jitdl, i**UM JjWl _ <~^U- jU^L Jjjil Ux*> pi 
.JLa JLsJj 4 Lflji Of -jijJkil -^ . 1 ^L iJLdl J jjJiil d>JI^ Jjjll 

. 6.11 -jijAxJI j il*«x~« Sjil 

MVI.D^Bil/lj SI COP=92 MOVE 

l 2 ■*■ (Si) 

. Si J Iz S^iUl «jUl ^i^ ^ 



MVC Di(L.Bi).t> 2 <B 2 ) SS COP=D2 MOVE 

. L J> (S2) -* (Si) 

a^ ^ikaiu *Lii jjp ^ ijuJi . ,>Ji <J1 jM cr r 5 ^M- 1 
#>i of Jl «Li'Vi >j£ *ILLI »J* tb v^-A c*-* • '^ <P 



MVCL R,,R 2 RR COP=0E MOVE LONG 

(370) 

i JjVl jttll ol>* J* i£j=< Rl < 8 ~ 31 ) 

l Jj^l.^tU J> R1+K8-31) 

t" jU)1 jitil ulj^-Rzcs - 3D 

4 J&jJ i— B2+ i (0 - i) 

. jWI jjtll J> R2 + (8 - 3D 
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EEZZI 



Ri 



^1 + 1 



2 jt> 




1— X 



1 




GOD 



^ i«JUJl . SJb- Jp <iLi J£J ( dt»Jl Jl jl—JI J* *3 SSjJ-l 

^ ji^»f y Jfcil jJtdl Jjl» £>l£ 1 ij . ujsAj j«— ^ Jto F-lk&^U iLli 
^jtfe . «s~ i»-i JjVl Jkl.\ U^3 ^ 4 Jj^l jjtll J> 

: Jhll JSCJUI J* CC j^ji ^ 

i JjUl ^ .yjtil "& Otf lil CC = 

i j^A y J^l jitil CC = 1 

* J>f y JjMl jitll CC - 2 

. }L»f iJiw oL j JiJi«- Jl jilkdl *A** ojf li[ CC = 3 

M 

. SjSlJJl jruWaJ vJLulll ,oJL* J| c a^i} j^SCc 



MVN DjfL.B^D^Bj) SS C0P=D1 MOVE NUMERIC 

C) jjll obli _ iJUajt J (S2) tf i_4w»Vl l> j^Jli objli _ > , a.<T.i »~J 

. J.o«; jja isyVlAiA obUl _ iJLaif ^ . (Si) ^ i_k*jH\ 

MVC J i_-JL |^j lf~£ ^-^l yl«J iJU?Jl IJ^j v*'.A cr-* 

MVZ D^L.B^.D^Bj) SS C0P=D3 M9VE ZONES 

tjyVl i)j^JI okjl; <-L*i J (S2) ^* t5j*Vl OjjJIj obb t_i^j «-j 

«u . JjJOu l)jS i_ixv>Vl' OjjJb ollUl - <-*Leul l ytJ . (Si) ^ 
J i^JL (^ l^.j; ^s-^HI l5 Um iJUaJI IJ^J Olj^l V*Vr! 

. . MVC 

MVO D,(L If B I ),D a (L a ,B a ) SS C0P=F1 MOVE WITH OFFSET 

u«ji . ou ujI^j jiJia. jLJi ji wji ^ (so j (S2) ,y j^j 
*«+ «& jAjzP fi^i ■ &M ■**>. <dii * jUi Jl 1W1 &> f* 



(J-*** 





1 z 


.3 4 


5 6 


7 


^ 


1 


Z 3 


4 5]6 X 
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Oji o o^lj i^-Ld Ovi^ W ) vi^ljLl J^f ,^'UiJl ji^i\ J ^ _ l.n ^ 

■ ( </* Jr* ) ^>>' -j^l j^ - 2.H -x^c 

. 1 J i-jL^jJiI obi x^ *J> . 3.11 -jj^t 

-**i ( «J U J**- 0j» ) 4095 i^aJl p t uJl^jj, J 2048 iuJfl j^SI _ 4.11 j,/ 

. 4096 l y*J.\ dJUi 
. 4 jlji* t-A^ljll Jb-f j^i» jj _ 5.H ^J; 

. ( oliftJUj ) ry&> oli 256 >L djb iiku *.-Ie- - 6.11' -ji 
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12 



■ ( oI^jlj* fcJ J GOTO ) vlj 5 )" olplLa^l - 
. (IF) itj^l olplk.^1 _ 

BCRj BC jk*Jjdl . *Ip «_a^»j^ ,y «i^>-U i»-iJ jl~»-l -ja l^ t -k/^Jl *£ 
j\ ( yJU BXLE i BXH i BCTR t BCT oL>dlj CC 1-yJl 3j5 jL/»«iI 

. BCRj BC iMji v'^^l oUUmJ^ 1 -V& o^S 

Jj^JI _ ajS^I . 1.12 

»_~-3- oLJuu »^b ik-lj, aij-SJij ( 35 t 34 .Ol=Jl) PSW J} oL»£j t os-SbS 

. jjijjtl ijj—Jl infill L^> AJjUil 

p; ii i io i oi i oo sjus ,»j ^jf osi j>-L of =j£c cc J^yJi ^sai 

.3 c2 t 1 c iJa-aljj ojgJLcJl J L^iufljji 
BCj BCR : (CC) ^j-SJl 3jS3l j**-*" ^ oLJxdl . 2.12 

IgiLJ va t <L£hj oIXj jujI ■yo AJjSll i Rl <UUadl AaJtlwj cjIjJucJI sJLa 
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ice = o jGsti' 

p CC = 1 _,Lst| 

p CC = 2 jLstl 

CC b= 3 jL&M 



COP 



ffll-l I 



jf CC=0 J» Jy iJl jL^-L ^^^ ( LjfcJ ) noo JaA\ ^bilU t IJ£a 
• cc i£/ Jl *=*f ^1 W*=Hi IH jJUi ^ jt*Il J^/JI . CC=1 
: aJUI iL>JI ^_>. jjjj CC 01 bjf; jlaJ 



■t^l ajST 



.... 4^»~J 

... Jjf jife* 



= 



<Q 



<2" 



>0 



>2 e 



*«~H ^u*^ 



«-—Lj ( ^jidb 12 jt cf^ u-^ Ul f^ C Ji ) 1100 J <-oU11 £ba!i 

BCR M,,R 2 RR COP=07 BRANCH ON CONDITION 

. .^Lpf jjSJAI gbaJl ^ Mi 

Ra -» CO .i*U A-yJl :- JUl J«CiJl > ^ If . JljJl, 
CO + 2 -> CO S\j 



BC M, f D 2 (X 2 ,Bj.) RX COP=47 BRANCH ON CONDITION 



f-\a Mi 
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: ^Ul JS^JI Jp ^ju Ir 4 J|>Jb gfcu- JUdl 61* ^b 
Eh + X2 + B2 -> CO : J.yJ.1 JLiJ JL- J 
CO + 4 -> CO VL> 

.. ^yfcJl dlj* D2 + X2 + B2 

!il dlJi J-lo . 1111 £UaJI OL-b BCR 15,R jf BC 15, ALPHA 

. AijA iJU* CC i*J >j^; jpf* *iV » br.U «^c11j 

^ jl *iV Jo OjJ ol^U ,y> SjU ^ BCO,ALPHA _,f BCR 0,R 

■ J*» <^ Ir^i j4*i" t?*J • -Kyi c/ jL^-1 
5— iyll i^isll Uji-\ >\jfi\ 
t e^Aof SjjS'Jil olSUi^ll jJJbJj ^U-l pbaJl juj^ {pit *j> t/ ilfdl Jj 

. BCR _,f BC Jl JjJ-l jjSCll ^r-jj i^r ^5^ 

: US* 
^^'U^^ B D^X^B*) 

BC 15, D2 (Xz, B2) 

# 

ls^V 1 -**• W^ V— ^ BR R 2 
BCR 15,R2 

J^l« Vb l£j'l»>- v-k. BNE DjOCB,) 
BC 7,Dz (Xz, B2) 

d[ Ji^!5L- . ^J.^11 ^JbJl J>l ayOJ aL.1531 ^"AJI j>Jll J Jb^. 
q^J 1 J-ai ,y . Jk^ll^jb jjSrj« fJ 2I ^J| ^LcJL jJLs ii>l jIj^VI 

■>lj*Vl Of Jl 1 2.10 s>UI J U/i ^ t ^ij . *£, _>j$ 2 ^ tfj - ^-bs V 
. BCR jf RR j~^ ol^L; u^-bl R _. ^ .^Jl 

(^i>) ^^ ^ sj^tU i^tfl ^^ui; ^J| ogLcJl . . 3.12 
by^JxA JiJUi j^J BXLEj BXH c BCTR cBCT o|,JUj ~jf 
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*~*£ ja j£\ J JSt t ikU* 4i*J £ysu Ux*- -^_1mi oly;* Jl «jiJlj •wjL^jil 

BCTR R 1# R 2 RR COP=06 BRANCH ON COUNT 

Ri-1 -*Ri 

. ( R2 J ij>.jll jlj^Jl Jl £>- ) R2-» CO : Ri =£0 c^tf lil 

. ( iJUl 4*-Ldl JLi; ) CO + 2 -»■ CO "iflj 

. «^J; ojJL> <ii JbJli <-L*J\ j» R2 d\S lil : 4&>-^U 

BCT Ri,D a (X a ,B 2 ) RX COP=46 BRANCH ON COUNT 

' Ri - 1 -> F. t 

( S2 olj^Jl Jl £j£ ) S2 -» CO : Ri ¥= : ty 
. («JUl i^LJl JUJ) CO + 4 -* CO : ML, 

BXH Ri.rt 3 .D a (B 2 ) RS COP =86 BRANCH ON INDEX HIGH 

Ri + R3 -> Ri : Ri j^wv Siljj _ 1 

R3 ^ v^rvA'- . «y T : *frj^ cy j^ ^ Pr^ 1 V-Jie- -2 

R3+1 
. i/i» pi,; "-iv^j* j* R3 _1 
. oaLjJlj ijUll .^-^ j* R3 

Ri > R3 015 lil iviUi ju, Ri + R3 ^ Ri : liU 

• ( iib=JV J* *~^ ) CO + 4 -* CO Sib 

£j?j* p5j» >-*y?j» j* R3 - >-> 

R3+ij R3 p-jj_jll V_iv»jll Lwc-J 

^* Ri + R3-* Ri Oil . i^J\y> R3+1, isljjil j* R3 

. ( S2 Jl «ycJl)S2 -» CO JJJUP R 1 > R3+1 jtf lil 

■ " . (yi=dl ivt>)'C0 +■ 4 ->■ CO Sfb 

: a*-*. 

.RXoLJUU 
. «JU ji^ overflow JLj»1 ^ . \ij?r ^ «l>isU 



BXLE Ri.Ra.DjJBj) RS COP=87 BRANCH ON INDEX LOW OR EQUAL 

Ri + R\ --* Ri:Rii>»iJ-l 
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i_j«>-jll .ijji>-jll AiyS'' *t**-J-\ Jil^dj' j*v»' Ri j^uIajup-2 

. R3+ljf R3,^»* 

. Jjii *ijj !_«. /» j< j* K3 -I 

. IsljjJIj ijlilt V^j* _>* R 3 

iixp Ri =S Ra atf lil 1 JUi -u. Ri + R3 -* Ri : Til* 
bub* ) CO + 4.-* CO Vb (S2 Jl £>-) S2^ CO 

(LJldl 

. ijurjll y> R3+1 t ojLjJI y. R3 

S2 -» CO Jjxp Ri s= Rh-i b\S lil p Ri + R3 -» Ri IMS 
. ( iJkdl" iub. ) CO + 4 -> CO MiJ ( S2 Jl G >- ) 

. ^JL-I jup overflow JU»i ^ . L^ tjUll ^3 . RX oL>iU 



SjjP ^« £iy& - 4.12 
•yo "Jtp djJbi /4>«=Jl i«JL«J J: jjJl i*JL*x)l Olji* jj j£ £* £0^' ^^* 

. Jlr-x-^l loA 0b^*>» BAL, BALR ObJUu" iiU . ^tt £.1^ 

BALR R,,R 2 RR COP=05 BRANCH AND LINK 

CO"»-RU8-31) (^j- 11 ^j^ uO*) 

CC-j-Rko-7) 

^2(8-31) + CO (£->) 

: a»-^. 
. i*JLdl Jui; J5l»- j— »3 CO ff"ljjf" ilJi*- i«J Ot; j-S"ii 
. Ri J jjiJil ^* BALR >_*»>. iJtlt JuJLdl Olp* 1 IJ£* 
Jt> . £>" "il ,-jS3j Ri J JkJl Olj^il .jii^ p-i BALR Ri,0 
^ ,y~iJ VU-^.1 i^ll j» j£iJl iJU . SJL=JJ G L3 jil 
. g.UjJI jIjuJ aJLJI i*-i]l; ^IJ 

Ols < 50000 0lji«Jl Jp Sijrj* BALR i,JLcJl ^tf IM. 

. Ri J 0>i- 50002 wJl 

BAL R,,D 2 (X 2 ,B 2 ) RX COP=45 BRANCH AND LINK 

CO ->R 1(8-31) (fcj- 11 ^J* 00*) 
CC->- R K0.7) 

S 2 -»■ CO ( S2 OlyjJl Jl /«>■ ) 
i^tf \i[ . Rr t) 0ji~- «JUl iJUs" ^'j^ ' BALR J 1^ 
. 50004 y» Ri Ojw" 6U 50000 DlyJI Jp Jj^. BAL 
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EX Ri,D s (X ai B 3 ) RX COP=44 EXECUTE 



,_^JaJl £;tdl r^>- »i)>->« SJp-Ij i+Aml JLii tu~J <«JLdl oJU 

j«— : ( Sz(8-i5) )jRi(24-3i) oUJl /ju fc" I ;»-.. i ji » «JL* jut; ^ 
M ^ . (OR) 1 jf 1 «JL*ll JLiJ pi >i ui*.jU y. Ri jl5 lil 

Nl U> Jja; N Uk,. ^ MVC oU^UOJ Ji *lj»i v^-iy L.JC* 

" * f * 

LJLcJI JUL: li[ jSUll {j* -Ij-ilj j liyrj* S^iiJI Jjt jj& 
: Ri ( 24-3i) J J>ll {f^i. : UbJl ^ AijUlj . «MVC» 



BCTR R,, (1 .yviS) 

EX REMOVE 



MOVE MVC 



Of ,j£r, . XiJI sjl. Jt*>- Nl jic; ^ MVC i-JUl . ljS\ JJI 
MVCj EX OjSS ut J-i* jS^Jj 0V5L. ^f j iij^« jj& 

l yuJ J J*^ tla>- j £»■ "^ uj£ -»jSliJl J* i-ijJl j-i J uyij^* 



. U-Ull oLUe'^Jb-l i^. N jIjScl, g«~J ,jJl ogUdl <Jl=u ^1 . 1.12 jij 
*UU ilJlpf J* ^yaft o\,KJl ,y JjJ*- j*k» £y* «-~->l - 2 - 12 ui? 

. CH2 J CHI o^JI ,y dUL. ,j-£*l . 3.12 ^ 

. 2 JUlj t5jU-l Olj^L t_l** lAsoy 0*^1 ■ 512 OiJ^ 
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4r q 



» . 13 



yh:ll JljjJl . 1.13 
ij Jl ojLi^l ■jiCJLl jj> j4j 4 oUl i^u IBM 360/370 _/j~»>£Jl ^^ 
£JSkJ.I ol,JL<dlj (Shift) i^-lj^l ^Mt-ku *j*-j <~ T ^.-'. ^J • *^M' J s: "' i ^-c*- 
. 4^JK]| Js-I^ ,y> objl tfJb-j jj«^i Jj-Uj ji jL^I Ujl^»b (ij^j*" 

jf gJ (OR) «jf » ^JLl i (AND) jji ^» ib^ll Ukll oLUJl 

: JUI y. oik!.l oLJU*JI JjJ>- . (EOR) « ij^A\ 



A 


1 





1 





olejLu 


B 


1 


1 








AANDB 


1 











NR N Nl NC 


A ORB 


1 


1 


1 





OR 01 OC 


A FOR B 5 





1 


1 





XR X XI XC 



olpJbdl . 2.13 

i XR t OR i NR olpJUill : ( RR JS^i ) 6lJl*> 0U*v - 

c X t O i N oltjLdl : ( RX JSLi ) ;/IS _ IjSj U*^ _ 

: ( ij-i>L» *jjs. SI JSLiJl ) SjS'lJUl j Sjj^-j^ ijljj i*JUill J'oij^-j* oL _ 

t XI < OI t NI i^JUdl 

. IC 4 OC t NC olpJUdl : (SS JSLi ) S/lJUl J obUl ^ 0l=JUU % _ 

: JUbdl «;>JI i^-s- A.^1 ijS -jSj ^ 
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cc 






1 





. i>-JJjll l_Asisljll 0y^3J> 

(AND) iji ^fcUdl 



NR R^R, 



RR C0P=14 AND 

Ri«And»R 2 -»-R l 

. obi; 4 Jp aJujJI ^ 



N R 1 ,Dj(X 2f B2) R* COP=54 AND 

R 1 «And» (S 2 ) -4-R, 

Nl DttBi),!, SI COP=94 AND 

(Si)«And»l 2 -»-(S 1 ) 

. SJb-lj oL. Jp jh5 «Ju*Jl . i-Ld 1 J ^J* «^ V,/ 12 

NC D,(L,Bt).D 3 (B 2 ) SS COP=D4 AND 

(S,)«And»(S 2 )-*-(Si) 

<Sj£j ■ «& L y 4a^* JA s / ,JJi j* u!? ilB: * <j« r 1 ^s 1 -** 11 
vLiis ji ^ jv-i i^ft js . o~Ji JL jM ^ ^ -w ** ^s 1 ^ 1 



obJl iS^~i J^^ 



OR R,,R 2 



RR C0P=16 OR 

R, «OR» R 2 ->Ri 



R,.D,.X 1 .B !I RX .COM. OB ^ ^ + ^ 



> «OR» Ri -»- Ri 
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Ol DtfBt),!, SI COP=96 OR 

(S,) «OU» l,*(S,) 

. ;j^Ij oL J* U~JI ^J- . i-JUJl J ~nfry> i<J ^ t 

OC D 1 (L.Bi),D,(B a ) SS C0P=D6 OR 

(S 2 ) «OR» (S 1 )^<S 1 ) 

£Ai pjSj , oL L j* iljLt^ Jjki SjS'lJJl j* (jiikla ,je aJLuJI *3 

: J** Js^* 
. 1 JibJ cjUI lSJs-I J*=r 

(EOR) gS^^sall jf s 

XR R,,R 2 RR COP=17 EXCLUSIVE OR 

Ri « «EOR»- "R 2 -*- R| 

. Obi; jujf J* iJUjJl *3 

X R,.D 2 (Xj.B 2 ) RX COP=57 EXCLUSIVE OR 

Ri i«EOR»y (S 2 )->-R, 

. 0L0L jujI jJp aJUjJI mJ 

XI D,{B,),l a SI COP=97 EXCLUSIVE OR 

(S,) «EOR»l lj-*-(S,) 

XC D^UBiJ.D^B,) SS C0P-D7 EXCLUSIVE OR 

<S,) i «EOR»> (S,) ^-{S^ 

l^L^- gy? Ji isJii J£ oJl£ ji IjS uy>Jl J! .A— s" y tyi - 1 *; *^j 
. «JUI oUl Jl jj-JI JJ 5j£lJdl J L^jij 

iJlkil oUjlill . 3.13 
Jjf ju* «-i»j^j ,Ji*-Jl Jl jLJl y> ijiali *s . J*>Vl Ojj^l ol j fcJJ jjj ,5V 

. 1 jjijll ikJ^ iJLdl J apjL ^ ^JJl d& ja J/i\ jJtdl of jJSi ) 
.( oUKJUjJi^ ^JLcdl vilbj ii^JL iaLdl v*lls ^ fcSUll oblUVl 
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ijUi. oljltll &\S til 


1 


jliJl jitdl j* j^,\ JjVl ytdl jtf 131 


2 


Jlill jBA ^ ^ JjVl jltli utf lit 


3 


J*^~* J!^ 



RR C0P=15 COMPARE LOGICAL 



CLR R,,R 2 



CL Rt.DjIX^Bi) RX COP=55 COMPARE LOGICAL 

CLI Dj(B,>,l 2 SI COP=95 COMPARE LOGICAL 

• (Si) j i*JL«dl j »>j^jl.l b **j2JI ^ •/^W* *s«l**" *«jl*" 

CLC D^UB^.DjJBj) SS COP=D5 COMPARE LOGICAL 

. L £jLi* Jj^ *^J -^^ i^* - "^ J* - ^ tJii *yl*» 



CLM R, f M 3 ,D a (B 2 ) RS COP==BD COMPARE LOGICAL CHARACTERS 
(370) UNDER MASK 

OjlB cjUu 4 Jl ,y Ri ti jb£ ob gjf ,y uj&l t M3 fbsJl 

lil 4 £lOJI ,>. JjVl «Jt . S2 Ci\jj<i\ j* IS^UaJl LJLdl oliUL 

. ^fJUljj lj&*j Ri ^ JjVl fcAJI jtai 1 J «kU» cJtf 

. CC j^jj *- 1 

IfdjU. ^ jJl Ri ,y 3 1 2 t obUl -,!=£ 1011 J JiUll ^Uail 

. .W Jl'jM <y r 5 ^j^ 1 - & .>• k*M ob ^ ^ c 



CLCL Ri,n2 
(370) 



RR COP^OF COMPARE LOGICAL LONG 

j Saj^.. Jl>^lj jijbJI vi~*- ^bVJI j* C**~L- u« BjU- 
: JUJI JU-^II i_~>- is-jyU 0^1>I 



^ 






"2 



R, 



2+1 
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. ( jtM *«-. ) «padding» 

OAi ^j . j>ji jj-aSj ifj* m **ij £• <^ j« *& r 1 a « UjJI 

3^»l>- iLokLd i^UjIa> . 4.13 

. m1s» hy*>. -Kr- 11 *£ s^S ^U^ 1 "*** • u* 1 * J**i 
CS R,.R 3 A<Bi> RS COP=BA COMPARE AND SWAP 
(370) " (S 2 ) jRius Sjli- 

.0-*CCjRi-^ (S2) JMcp Ri = (S2). : lil 
. 1 -» CC j (S2) -» Ri aijup Ri * (S2 : I3J 

CDS Ri,R 3 ,D a (B 2 ) RS COP=BB COMPARE DOUBLE AND SWAP 
(370) (S2)j Ri -jo £jU, 

-* GQ Ra -> (S2) Jb'xp Ri = (Sz) : lij 
. 1 -> CC j (S2) -> Ri ju» Ri ?«= (S2) : lil 

OUvy L* R3, Ri 0l» **=% . fc, 64 J* pi CDS ijUll 
, i/IJJl ,y i^rjij* IJS OljiPj* S2 j ( 1.10 Syii ) OU-jij* 
•J<§ 'Sjltjt irtlai* (3U .1.757 (jC«^a 'ju 4l»l dl JL&) (jC*JUxJI (jyl* J*XU«j 

t5jS> ^JUl ^V £j^r _j* S2 Olj^JJ ^L J* 0l» «. a3^U1I ^ Ujup . S/IJU1 

. R>-* (S2) JaJl <JLp il,i J»- 

TM DifBjJj SI COP=91 TEST UNDER MASK 

,y £Li ^ I2.S1 Oljull cjlj oUl -^ oUl dU. jUaL j-ji- TM 
J «1» iu jj^-j jU>-b »-uj pUill j J>>-^« ( «1» JS" , obi 8 

. Si &UI ,y i^-Ull ^ijll 

. ifUl ,>. 2, 1 uyJjil ^ «1» i^f.j.y^ui B'01100000' tff X'60' £L5JI : !&. 

ukL. and u** J^si-pSj tm oi* t JUrVl Jj . ^y-Vl ^iljlii Jl^l ^^ 

; ieui J»^lJl a^ jjJju j^J, &Ul JiJ*;.0>s ^lj W>*» ,»J ^Jl ii-Ur tjy 
t yL^. ^ y» ^UiJl jt y» l*>Li>4 tS^rr i^ 1 ^M ^ : CC .= 

LjtXu^ _/jt ; CC — 2 
. 1 ^ SjJxiJ- 1 «^^l Cr^ 1 : CC = 3 
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11001110 11001110 11001110 ljf^i\ iAJI 

oonoooo nooiooo oioinoo £uiii 



--00 11--1--- -1-011 

3 1 



AND 

cc 



y* Jtff otJl jl^N JL^JTM ols y*ij . CLI J,\ ^j *i\Sj jJL. TM 

. F9> F0 C&. ojj^aA dJjSo 
. sJuCjt juiU .i..a;:.l J.ojiX~J of ,j-x£ TM 

«OR» iJlJJl oL> l 'j*-" t^ 1 ** °M lH« £—■ J «AND» aJIjJI of jS jj 

. l$~«5v*J KuJ «EOR» O^J 1 L^JLk>cJ 7C«**J 

. iob t \a^Oja t oli 256 ^ L Jj1*j Ailai* ^h} jis<» J «-/» . 1.13 .^jf 
SS f jj ,j-» i«JUJ J JjkJl sjS i*J j^Ju »t*~J jjJl ioJLcJl v_^l . 2.13 jjij# 

Ji\£ jLfiu j\ flyu Spjk SjSlJUl ,>• «la^ O^ ty t* «-i^*I . 4.13 -^£ 

c-US iikL» Jjj^ ik-.ljjj Oi^l J* •/" JO* 1 (il c^Ji Jt** c *'./?"|* f* ■ 5 - 13 <1>0* 

• . BC 0,'... Ji BC 15,... i«JL« 

. JjVl \JJ> U j_^Jl JpUJ ^ Jl c .>" Jl tS^Ji^ *Lr^ f* • 6.13 ^y 
. (XW) oIpI>j ^yt* jJp J (X'FO') jU-JI jli^f £*• ji . 7.13 &J. 

INDIC oUl Jl4J . iJbl Oil^pi^. vlP (J 3 " Cr* 5 ^ C""" 7 *^' ' 8 " 13 •^ 
IND WAIT i INDECR t INDLEC U^' ^l^i 1 ' £*** ^ 
^ X'20'j-X'40' t X'80' hji* ^-iUl ^iU JljJl Jp V"UI 
^1 . (INPIC ^ 2j 1 i0 oUl ol^ijlf Jrf) INDIC 

: Tut^J ^Jl ojjJLiJI 

s INDWAIT t INDECR i INDLEC «, INDIC i-ij-i - 

i 1 J INDWAIT j-STju - 

t 1 j INDWATTj INDLEC jSj* - 

H ju> J INDECRj INDLEC J-S^i - 
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i «1» J TNDWATT cJlS \'i[ ALPHA Jl gj* - 

i «1» J TNDLECj INDWATT cJlS" lij BETA Jl £>ia _ 

J TNDWAIT j\ INDLEC Jaii jj^ Ua^> GAMMA JJ £^b _ 

t «1» 
. jL* J INDLECj INDWATT 0j& L.Xp DELTA JJ gS* - 
iJl j* VJb TNDIC ,y 7 iJb INDLEC Jai^ ^y LiL ^JuJ 

c*-. > r 5 ^ ^^t JJ- 1 • x ' 80 ' cs ^ x ' 01 ' c* v 1 ^ u 4 ° 

MNDLEC J jU>-Nlj j^jJI oLJU; JjJUu ^ 
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(Shift) MJ» *UL* . 14 



a S-LJ^I g olgJUiJlj « Uki\ » o^Ldl . 1.14 

c A OJjJLicJl (_JU- Jl Ail i Ua>-M t ott 4JL0IL ,>uJM 0\,JLiu 4-»ljJ XP 
■jA oUUjJI ,yi Ui^jJl ^i-J 1 * Uii i5y*Jl ■ ***l*Al /«-»Jt-l oULp ,jfc t AHj AR 

: JbJl 
J-^-j* « o 31 J* SJUaJI ,5^ i BjLSlS ij~*b.\ t cJl ijJL.I oULjJI ys _ 

g^ =j, £lk«;l Jl ^ap of o^O SjUM jW^-I i5j£ • Sj^ 1 *! Ji J*^ 

. overflow 

. j-5TVl ojjPl oli AJJ jjJ: ^f jlfpjll ui~ •*»£ ^ J^* %J> 0* ^U-^ 1 - 

■ ( «**>■ 

yi* ,/» (WJ *£■ ^ laJI ^'j • ^j^ 1 ob ! 11 er* ^ 1 ^ 1 "^ 

iO*J o>»JI Jl ^.j^r *>-Ul ) «1» J { ( cM 3jjJ iW 1 cii ^ u ^ w il ^ ^ 

ijj-l Wj^l . 2.14 
«» 63 J* jf ( ik^ WjJ ) ii 31 Jp ^f t i*-*Jl Jp i^l Wjjf 1 . iS> 

• ( wy **-01 ) 
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^UaiJl iJb.^ SjLiVI ii JjJUJ ^j>- lj[.0 jL>-4 Jl ^jjJ jLJI Jl Aa-ljVi _ 

. ott iU>Li; overflow fy ■j* 



cc = o 




. \jh+p *>«dl cJlS" |j[ 


CC = 1 




. aJL, i>Jdl cJlS" lij 


CC = 2 




Ug\ i^JI cJtf lil 


CC = 3 


JjLiNl «j J jiO«") overflow J»-jj Jl£ I3J 






*. (jLJl Ji.i-ljl ills- «j 



: aii.t 



\-/U0j* 



jrj^j* >-**»/■ 



-uy jj 









00001111 



01111000 



00000001 



+ 15 


00000000 


11001111 




s 


+ 120 


00000110 


01111000 


CC=2 




+ 1 


00000000 


00011001 



= +207 



= +1656 



= +25 



s 


CC = 2 S 






^V'J** 11100101 


= -27 


s 


* 


l'L&\± I 11110010 


= -14 


^ ^ s 


CC=*1 


«**^'"« 01010000 


= +80 


4 jLJl 


CC = 3 OVERFLOW 
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l.aWM ap-IV^I . 3.14 

J s 

jji ( iorjzy i»-ljl ) i» 64 jf ( *k~-j h-\j\ ) o 32 iJtkJil k-lj^' gM 
^IkiJl ^-b* N . «0» (to ^ 5JU-I Jl obJl . jS^ oj^l oli £JI jUpVU Jb4 

. CC J JjJOJ (5j4 V . overflow - ^ ,y 



10011100 



01110000 



Jjf & 



2 jL-Jl i«JL t-ijNl a« 



00100111 



2 .jyjl ^=L WjNl Jl~ 



Wjl" 



Wj^l olgU . 4.14 



SLA R lf D a (B a ) 

SLDA R lf D 2 (B 2 ) 

SRA R t ,D 2 ( B i) 

SRDA Ri,D 2 (B 2 ) 



RS C0P=8B SHIFT LEFT SINGLE 

RS C0P=8F SHIFT LEFT DOUBLE 

ilft^ 1 Jl ^r^j* ^-til 

RS C0P=8A SHIFT RIGHT SINGLE 

RS COP=8E SHIFT RIGHT DOUBLE 
(Ji*^ 1 Jl *rj*J* «Hjl 



SLL Ri.D 2 (B,) 
SLDL Ri,D 2 (B 2 ) 



RS COP=89 SHIFT LEFT SINGLE LOGICAL 

jUJI Jl S-ik- *la~-; As-ljl 

RS C0P=8D SHIFT LEFT DOUBLE LOGIQAL 

jl—Jl Jl AsfjSj* iLSk^ Wjt' 



too . 
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SRL Ri.D 2 <B,) RS COP=88 SHIFT RIGHT SINGLE LOGICAL 

UwJt Jl S-ila^ ih>..; 49-ljl 

SRDL R lt D 2 [B 2 ) RS COP=8C SHIFTHIGHT DOUBLE LOGICAL 



ijJL-lj SJikil oWj^J iS"^ Jiply 

. Ri i i^jll 0j4-»o« Jp is-ljNl oLLfcP |»j _ 
<^~>- \^-y>y \***>jA iij& of v£ Ri oli t *?-j^l *>-ljMl oLJL>J 4^-Jli _ 

. (2.10 Ijii) tpUl (3^1 

: UI>lp ^ D 2 (B 2 ) jtJI jitdl _ 

-JajJ iliU i^i*v«Vl jj^Jl vi»li O-uJl obJl ol» i l-L^jII jj» B2 olS lil - 1 
£-ljl IlX»p U* SLA 5,3(0) jf SLA 5,3 . lp-ljl t-.yUl ^Sljltl ^JIp 

. yhJ ^Ij* tfW jLJl i^L 

jisljll aAp Jp tSj^4 Jj^UM <-i^»^ll oli 1 tjL.a/i.l j» B2 ■j& 1 lij _ 2 
SRDL 6,0(5).^^ jsLiu WjVl Jp J*»*y . Lg^ljl v^ 1 
J LgJl jLill ^Sljll iJLj ( 7j 6 oUv»jll) gj*p i-i^jll UakL* J^-jj 

. 5 <~Jl*>J.\ 

Sjiiill JUll «>...«.->- CC Js^JJl JjS - J*S"Jo p^JE *ij^ WjMl CjUL»p 1*J>-j - 

. 2.14 

: ^ 

. WjjM ik^l^j Uv»j* ji*e J £*» _ 1.14 ^jji 

. k-ljVl.AkJjj 2 J Jj* Jp ol^. ^ bj*-^. Ij^p pJlj vj^i _ 2.14 •jj^r 

■ >m»j* ■»> / £J 3 >« v-i^l^l -^ ^jj jtf ty ^ ^^ _ 3.14 jiji 

.J»j«j ui-,<»_/l ijfli 4a-l j[ »j, _ 4.14 ■j ij £ 
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JiU . 15 



jjil\ . 1.15 
&\5 iL^Ui j|JU>t J* ^jit ^J| oljKJl j* JjJb»- ^JL villi jJLi 

Jj-Lj £• oyd\ Ji jLJl -y JjJ=U j^aUp- u ^>«i <Jp iJjjkJl *jlb . ( itUiJl 

: JUI Jill 

\J 3 2 

: hj 

1 3 jr-s 
j^^J-U ^lill J>4-l j^L, iJUJl Ijlj fc JjJbU j.j^. ^a N olS" \i[ 
JjSci\ JtsU J»Vl Jp oj^lj Jj.jl; U»* Ji^-ji UU» t LfJLJlji liSU, N -1 

. <!)[ villi ^g*-** Ji*^J 4-L** i>f js£ J. *. jI«XpVI l y»^ &&>- **T \^J>ji\ jJj 

BCL2 ijUlJLlI iiU-l . 'jcUlJi. BCL2j BCL1 ui^JU- ,y «-iJ)* £.1^1 
^bJl . J ^.iJl ~o\j* jj» (PTR) : FTR ji.y <J^j» Jl^L, vJjJbM ^^-ii 
4k*tjj *iU-l *Lq ^ . ((PTR)+4) (1) j ((PTR)) fy ^ l^jUL. oy>- ^1 
iMj 4 SiLjII Jp ^jaft , INCR^/REFER ^jajil vj^Jil . BXLE 

. TAB+(N-1)*4 

BCL2 j^ld BCL1 iaU-l . 1 J INDIC S^Ul j^Ju p2i JUJ ^1^ Oip 

. INDIC=1 61 U.lt 



<ij~*« . 0I>* ,^p IjU* iil j* li»j ■ PTR 0j«-£* i \jlki (PTR) t J*v«ll j-vlll ._— «>■ *;t. ^iJ (1) 

. ((PTR)) _. «J1 j»jj t ^-.jllill /^jJI ^t t il>jJI li» 
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TAB 




INCRE 

: JLJI J£dl Jp f jjl>.l ^ of o 5 ^ 1 <y 

INCRE - 4 ( u^^^ 1 ?JJ» ,<_ ' ) 

INDIC * 1 

REFER - TAB+(N-1)*4 
BCL1: TANT QUE INDIC * FAIRE 
INDIC * 
REFER * REFER - INCRE 

BCL2: 

exploration 



FIN BCLZ 
FIN BCL1 



jj^jLa ojj-/9 Jp Jj^dJ-L 9u^j iL>-ijX i*Juu jjS^U' '■jp SjLp ,-» SNAP 
(CLOSE) Jte\ i (OPEN) J>~Jl jci v-ikj U^l . ljS\3S\ ^ h^ 
£*~J (2*>u-) PRINT NOGEN .DCB iJUjj^lil ik-ljj J^JI ^L^jj 

JjJlwJU 4Jliy SjUis-.) . 2.15 

. (JjlJbU Jb-I JsMj ,jj« i»jLc« «-jLp jl ij>j -jp tijuJI <Jp 7**^^l f>*d 
Jj-A^-I j^«- ?^sdJ L«JLp oJjII ^ \jJS lili^jj Lump jJUj J-JL.-dl iio*Jl 
AJcwaJlj . ijala j^sbJI Oj£j loJ^P OlS/iJl i2jjl» J*j»1«J Of *j£*ll jV . Ij~£ 

•syryA «*>l*ll £f j" 0* *s* «i-»^ « t»' -» j-AlP N ija TAB VjJb>- ,_^»JUJ 
d^Jl . MOT _. ^jUjj TAB Ja-j J jj^-jll ^jJl SjLii-L ,j£ . MOT J 

<UP vi-^J ^ JJI ^pfl^Jl ^iy > T — a- JuLLJl i*~jUl 4kw.l_jj t jdXiil ju^lSJl 
. i_£*aJl Jl l$J ii->«J jdl 4>«mj1J| Jjval SjLii-1 JS Jlm . JomjJI ^./i'^.U JL-JL 

2 jOxJU P ( ^f ) Sji JjLu JjUI I JIaj L ^» ^^auJl Jjk 0| ^J^i— 

J**i»^— < . ia-lj jl Va^Aji Aa^Jj i_ i^ff CjLIaP *lj?-li tca^^ui IJLa . (L=2 1 ') 

,y JjVl ^^1 OIjXp Jp t5j>*~- PTRINIT. ^bJl gjLJ ol^i> ui^lj, 
«J>4-I a- jj^I ^»>3i Oljip Jp ^ji^, PTRFIN.L ^U g^liJl JjjJLl 
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t£j\l JjJ^ 




PTRFIN 



PTRF1N - PTRINIT f., 



: J> Jt-jJl ^,^1 jly:*. 

2 * ' ^ 
PTRIN1T + L +i[™ONrE2^«l) x L . f 

- jik ai ^1 JUI jl*i ^ L J* i^aJl ju, 
^- «*/*- 0^* i^M .loJ ^ ju, 8J L^| ^ juj, ^ 
**** c^ ^ J** D- ^JJ* **L oWoi ij^j . ECRj LIRE :J,Uj^ 
JI^L i^ly V UV Nl t»M 'faj^ll ^ 60j 59 ogudl iW ^Ik, j jJU 

. (FORTRAN G, 0S-VS2) J^l" f IfcJi 
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AJ^' 



I . 16 



oL>mP . 1.16 

hj^i\ jI^pVI J* &l\-J~\ AfSj jSLy i^Jl irfLJ-l oUi*Jl f^' 
l^L^ U** ^jX-- 15^-Vj • £-3.5.2 oyiijl J Ubtj <jJl i packed i^ljll g 

JLi . -J, jJtUJ Ly Li OlJjUl J~"^-0 SS J~^ ^ 4—*— =*»! oUl*Jl 
16j ^l>l JJUdl j SjLiVl Jilj Ly* U, 31 ) &L 16 -. bjJ* eAjti\ J> 
.0* JO . SS J~Jl L ttkll yjlsj IrV ( ^1 JJUill J SjLib l»j 

: JLJlykoU-UJl 



COP 

• 


4 


L 2 


B l 


A 


B z 


, D 2, 



*: iLJbdli t laSC* . 1 ^ySM Jj> W~' J jjSJll J>^ ^» L <>Ull . 
A P ALPHA (16), BETA (10) 
. JjUS L^iV, lOOlj 1111 V 1 ^ 1 f^ 1 £■ Ukjb f«- 

Oj5C Of »_*£j ojUJJ *a lsJJI JjVl ytll J i^udl ijLJ-l oLJLdl >wa; 

jQ&j . jJbJJ ■ «JaSj overflow ilijJb- OjJ <>^Jl i-jUji-K'i/ i-ilS" Jjiu jJLdl IJL» 

OjSJ Ux* . i^sJl *_jU-l- , !!I t_— Ull Jj^JaJL JjVl jltdl ■jSC i lij overflow 

JL.jLail oLJlSCill rj»- (carry) J-^* iili* ^- <l lij overflow .iJbt V Li<L2 

. SPM iJl *k— \j> overflow >lJJ«J "jSlcj • L- 1 Jj^l ty 
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- CJIjUyj ii^UJl f lSjVl V-^ ,y >. JLisJl J*5^ t c,L,ljdl jks 

V-JL (ii^l^.) ^i ^ ^ jf j^ ^.j^ ^ j± 2 j 1 oljjfell 

: aJU Ji; j> •** aUJ IJ&* ,j£Jil _• . .-WVl DjjJl cJ j ^bUJ 

ALPHA tfju. 






ff 1 


2 3 


4 5 


6 S 



S456J1 SI 23456 <_^ AP ALPHA(5),ALPHA+3(2) 

oyL-l , 2.16 

AP D,{Li,Bt),D u <L2,B») SS COP== FA ADD DECIMAL 

(Sj) + (S,) -^ (S,) 

-CC yJl ^ ySj p, 

ZAP D 1 (L,,B,),D !l (L,,B,) SS COP^FB ZERO AND ADD 

<5 a ) -* (S.) 
. CC -j&j fa . J^> Jl >** if: *J—ll JiU 

SP Di(L|,Bi),D9(l-s.Pa) SS COP=FB SUBTRACT DECIMAL 

(S,)^(S 2 )-^(S,) 

■ CC jSj 

MP D.(L, f B,) f D a (L a ,Bo) SS COP-FC MULTIPLY DECIMAL 

(S,>X(Sa) + (S,) 



. JjJbrf £)jO. ^irf CC 



DP DjU-j.B^A,/' .."*») SS COP^FD DIVIDE DECIMAL 

(Si):(Sy) + (S t ) 

(so j u^ji ai ^ j4 ^m • (so ,3 jW ji ^ e* j ^ 

, Sj Jjt jj««Hj 

l„=S8 J* J-^J Ot vr* L2-L1 : £&> 8 j*- S*-sJl Sw^ ,►«- 
. j, ju: ^Jt. CC {l) £U*s;| &&*-* V\j U < Lij 



r^i JA ^-b drf" Wj I- W -•» ^ : '^ (1) 
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CP P^Li,Bi>,P>(L»^a) SS C0P*=F9 COMPARE DECWAI- 

Jl^f cJtf lil . CC iij~j» Jj4~' fa -jijitll XJjUu i$J. 

**JL yUt UjJU gj; Jl+H\ »kil £>li * XfeUi. jjP crf/fcU' 

■ jl—Jl 

SRP D,<Li,B,),D 2 (B ? ),l<, SS COP=FQ SHIFT AND ROUND DECIMAL 

. la J fymli ^uJJl £,U 

, *>-ljl t-i/Wl ^tLl Dl>p j* Si .. 
. jJ^UJl y. Li _ 

s^Jllj wi^Vl Oj^Lcli c-Jl £>UI : Ul>* jj-J D2CB2) - 

jl j_l5U ) yji i^i , ij*W c>M J14 $jh . W*rU 
. jLJl Jl W j| ^ ^Ul X^?Jlj iWl d\ Mjl ,/ ( 2 

ji"^ j^li jJ-ib <Wi JJ w;y- £ >^i ^Ji Jl 

.jWi 

. (Sj) ,j a^sli ^ - 
. w^l iJUiu £u)ll ^ ^ ^ 



■ 119 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



S^\m ULaJH 



17 



o^-UsU. iL«JLi (jf? \£ AjbJl ( yi_^iSL cjjjJbcJl oIa ^-^J; L_L.I LJjbl 

oJLj. Jj^l A>-jjJli ,vir -j^ le^ t oLSIl J-i-id v-U^I SJljVl Jp- sjljlJL-I ■ 

<Jj>- »_j . 3.5.2 oyu)l S*-IjS i^^pjiudl J£ ^jliJl o^ lift (jAa** ■ «J*^*^ 1*^* 
jlA JjJ-I ijSCJl SJjf-j j£x$ ^j . oLk>J.I J^i J &j>A\ il^»liJ1 
«R» JSlfdl tJjJ-l : j-»jdlj AiLdil 2.10 SjiAJl *sAj of J-lJL-l -j* t oLL-Jl 
jJUU "_<wm)I jJ^XjWiD^^ ^-ij^-Vlj * RR i-JbcJl ^^ 
, ^jlij^WljjpJj^yijjjUll Jj^kJlj J jLJ.I_^P -f vvaiJ.lj t (normalized) 

oLj^ . 1.17 

. Ai 64 JjLu 6j 4 i 2 t i^jjLl iSjscU iJ^ljU ** J*ju oyUdl oA* 
ujL^IJlI <y jjSVl UjjJl oli o 32 Jl j £*y Z^aiJl SS>«i. SL^li al-U-^l 

JiJiJ i*^ iUU. a*J.j!I ilJlp^lj ^Ijll J^S JiiS ^j^l iUUJL 
: SaUJIS i-yiJI ij5 «5^. ^Sji ^jst . OiJ^ 8 eft*-"./* 

1.17 JjJbr 



cc 


3jjJl-I oJjJjdU S~-JIj 


oUjU«il i-~Jlj 




1 

2 
3 




2^ = 1 >• 
2 jib > 1 >* 
2 jifc, < 1 jit- 
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oJrtUJl 2.17 

«JL>- J . i»lj iLfiM> jIJpVI U-l*. tJJLl ULfj ^Jl .j/rfU^-l ^ ^ 



LER R,,R 2 




RR 


COP=38 


LOAD 


,V^ cA$sa- 


LE R,,D 2 (X, 


i.Bj) 


RX 


COP=78. 


LOAD 


Sjwii olyfcji 


LDR R,.R 2 




RR 


COP=28 


LOAD 


JjjJf^Ajk* 


LD Ri,0 s (X, 


,B 2 ) 


RX 


COP=68 


LOAD 

Jj-bJ 0j3 CC 


*Lji> lijljitu 


LTER R lf R 2 




RR 


COP =32 


LOAD AND TEST 


Sjwii oljit* 


LTDR R lf R 2 




RR 


COP=22 


LOAD AND TEST 


iLjtiuljitt 


LCER Ri,R 2 




RR 


COP=33 


LOAD COMPLEMENT 

1 


5 im^D OljjUU 


LCDR R Jr R 2 




RR 


COP=23 


LOAD COMPLEMENT 


ajt.oijt. 










SjLiNl'jji: ^ \>-l 


LNER Rj.Rj 




RR 


COP=31 


LOAD NEGATIVE 


ojt^as oljJt* 


LNDR Ri,R 2 




RR 


C0P=21 


LOAD NEGATIVE 


<Ljl> oljlt» 


LPER R,"R 2 




RR 


COP=30 


LOAD POSITIVE 


i^wli iljljjt« 


LPDR R lf R 2 




RR 


COP=20 


LOAD POSITIVE 

CC JjJ-: jt j£j 


*L> cj\J& 


LRER R lf R 2 




RR 


COP=35 


LOAD ROUNDED 


JykJl 2 jJtdl- 


(370) 








J**A\ Jj^ll jJtll J W^J Ojjj-tf i£j£ 


LRDR R,.R 2 




RR 


COP=25 


LOAD ROUNDED _ . . 


/^jll Jtdl 


<370) 








JjyUl JjVl jJlil j 4*^jj ^jjjjj- ^j£. 










JjJju'UjJ 




STE R,,D 2 {X 2 


,B 2 ) 


RX 


COP=70 


STORE 


ij^ai otjjlu 


STD R,,D 2 (X 2 


,B 2 ) 


RX 


COP=60 


STORE 

JjJLu OjiCC 


iLyt iuIjJU* 


CER R lf R 2 




RR 


COP=39 


COMPARE 


!/wai oIjju« 


CE R,,D 2 (X 2 


,B 2 ) 


RX 


COP=79 


COMPARE 


Sjv/i£ Cj\yVjk 


CDR R,,R 2 




RR 


COP=29 


COMPARE 


*h£> oljit* 


CD R,,D 2 (X 2 


,B 2 ) 


RX 


COP=69 


COMPARE 

CC JjJUjjI j*fj! 


<Ljl> cjIjJc> 


AER R,,R 2 




RR 


COP=3A 


ADD NORMALIZED 


3_/waJ OljiU* 


AE R,.D 2 (X 2 


,B 2 ) 


RX 


C0P=7A 


ADD NORMALIZED 


5/u^ft O'v^k 


ADR R,,R 2 




RR 


COP=2A 


ADD NORMALIZED 


«L jt ililjjfe* 


AD R,,D 2 (X 2 


,B 2 ) 


RX 


COP=6A 


ADD NORMALIZED 


*L> oljib 


AXR R,,R 2 




RR 


COP=36 


ADD NORMALIZED 


OuyJ OljiC* 


(370) 








CC Ju~'jf j£/ 





121 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



AOR R,,R 2 RR CQP-3E ADD UNNORMALIZED(oq& V^"' ^'v** 

AU Rj,D,(Xj,B 2 ) RX COP=7E ADD UNNORMALIZED(o ijJScAjk* 

AWRR^R, RR COP=2E ADD UNNORMALIZED (of «k> cljJL 

AW R„D 2 (X V B 2 ) RX C0P-6E ADD UNNORMALIZED (op iL> ^\ •&> 

SER Ri,R, RR COPc3B SUBTRACT NORMALIZED "Jf*" 5 ^O** 

SE Ri.D^X^B,) RX COP=7B SUBTRACT NORMALIZED »j*» ^J> 

SDR R,,R, RR COP-2B SUBTRACT NORMALIZED <£> *zA&* 

SD R,,D 2 (X 2 ,B ? ) RX COP?=6B SUBTRACT NORMALIZED SLjfcolj&i 

SXR R,,R 2 RR COP=37 SUBTRACT NORMALIZED ' *—*. *l Jfe. 
(370) f --,•*-■* 

CCjfrWjtjft! 



SUR R 1( R, RR COP==3F SUBTRACT UNNORMALIZED . rf 

i»^a» *ljJv> 

SU . R, A^Xa ,B 2 ) RX COPf=7F SUBTRACT UNNORMALIZED 
SVVR R,,R 2 RR COP^ZF SUBTRACT UNNORMALIZED 

SW Ri,D 3 (X a ,B,) RX COP==6F SUBTRACT UNNORMALIZED 

CCjjJ-IjIj^S 

— ■ - — - — ■ ■ ■ - i 

ME"R R,,R 2 RR COP-3C MULTIPLY J«-j* ^j S^al olj&v 

ME Ri,Dj(X 2 ,B a ) RX COPs=7C MULTIPLY m*-j* *i*Sj BjJ^I ,=iyfe, 

MDR Rj,R 2 RR COP=2C MULTIPLY *L> ^Ijik 

MD R,,D 2 (X 3 ,B 2 ) RX COP=6C MULTIPLY ;a> ol^'b 

MXDR R,,R 2 RR COP=27 MULTIPLY *~j- h^j Slyt c>L/fc> 
(370) 

MXD R,,D 2 (X a ,P,) RX COP=67 MULTIPLY ui^ i^j &> ^IjSfc, 

(370) "■ ' 

MXR R,,R 2 RR COP==26 MULTIPLY S*-j* 



(370) 



_" JjAJ Dja 



DER R,,R 2 RR C0P=3D DIVIDE t^^ljJfe. 

DE R„D 2 (X 3 ,B,) RX COP=7D DIVIDE i^oljit, 

DDR R„R 2 RR COP=2D DIVIDE Si^aAJk* 

DD R,,D 8 (X a ,B,) RX C0P=6D DIVIDE SL> &\J&> 



HER Ri,Rj 



„,,..., RR CQP-34 HALVE ijw* c^t* 

HDR R„Rj RR COP^24 HALVE Ui^cAJ^ . 

. J#i jifcli j %j,u\ s— all *>£ £*»£> 2 > ^feli Jfol 



m 
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. 18 



^^j** . 1,18 
XUUJI iwUH ^IjIaJI & £*& ^ gx> W 370 f UiJl C)f bfj JSJ 

s/ijui jj a^uiii oluii * -jS^j . a-J^i ^iaWi j^i wis* a> i«*. 

■UkiJ.1 . »>s* aULL jf ^Uill -i £,4*11 ^Ui-b *+U- JJi JsUdJ jy^ 
„M llUji fS ^Jl -£&JJ jaJl ouLpj aJU=-!jJI JlOVl «-*!=£ J>j» 1.18 



«jtj ^s^bi^jf 




77" 



PACK UNPK 







-«•*> 



#j»»S* *L/»Ul 



JJL^b &_j| 



U8 JaWs 
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Ji^l 04X0 . 2.18 

PACK D.(L, B,).D S (L 2 .B-) SS CCP=F2 PACK 

(S 3 ) - (Sj) 

^JL (00) jli^L jJ& ^i t ^jj>ll o- v^ Sl «W-^tf IM 

- jWI 

. jLJI ifi? *U OJa£ 1JL>- \r?°* Si -O-ilS' lal 

. LSIJ3 jt ^ S2j Si 



F 1 



F 2 



F3F4F5S6 



UNPK DjdLB^.D^JLi.Bj) SS COP=F3 UNPACK 

(S 4 ) -»■ (S,) 



. jLJI ^JL Ju jf »lu OJbft i yuj Si^ fckll o^S M 

. juJl *<+ (FO) jli^C J-ScJ *L> oJlS lit 

LflJS jf j5Lc S2j Si 



1 



2 3 



F 



F 



F 1 



H 



T 



4 s 



F 3 



CVB Ri,D 2 (X a ,B 2 ) 



RX COP=4F CONVERT TO BINARY 
(S 2 ) -* R, 
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#$, Ek>- JS . \r* Ji~=ll fb. Sz J V^' <^Mj i J Ll ^ 1 ^^ 

32 J IfLiJ &U\ .y jJl ^>ilj lO-an d-uN. JyJl *34 

: (|t c o 
-2 147 483 648 -> +2 147 483 647. 



CVD R 1 ,D 1 (Xa.Ba) 



RX C0P=4E CONVERT TO DECIMAL 
R, -*■ (S 2 ) 

«C» : SjU'ill Jl SU1 "& 15 ,y J^ULI tf^iJl AJbJI uiJfc. 
. ^JJ OjOj J»yiJl ajST ^ij . (-) ^^Jldl «D»j (+) £*»JJ 



SpLkJlj «Jfcdl . 3.18 
^^ ) iJjf ak* Jj^xi J*JI IjLa OUU EDMKj ED JtuJU; JUj-jj 

. *pLi»J f^J Axial* J| ( ,j«»ljw» 

: is. 






1 7 


3 4 


S D 



G* 3 



Uk^ 



5 C 


5 C 


5 C 


6 


F 1 


F 2 


F 3 


4 B 


F 4 


F 5 



***-123.45 






. ipUJI JSs- LI,! J UUoJ oJjllaU Ojp-Jl 4 j^m Cli 
jlSC« ,ydL3 Uj£p jf iJjVl iikll j ^*» ^i *i^j JZ& L«Xp «1» J ^Jijll 
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r*i d^ • «J yj^ **k *^M*J' * jj^* * ^il*-»ijj l$jU*i J-»jJi ^ t* ci^si 

..IBM370 JJtij 4*?l>$ £^ij U» t^Ldl *JU* £^5 

BD DtfUBil.DatB^) SS COP=*DE dDIT 

. ^uaii > ^j=i, L Jjkj ,, i*ukj| iaku" : Si 
^ . ( isAjj* hjjLt SJku^ji ^JLi ) aJjVl iakll oiji* : S2 

EDMK DHUBjhDjlBi) SS. COP=*DP EDIT AND MAflK 

4 aj4 ^1 & JjVi jjyi iij^. . ^1 ir j if S2j Si /JLx 

• J*" ^ *M S— ** CC £*»**• Ji-W pi 

TFt D 1 (L,B 1 ) / D a (B 2 ) SS COP=jD(J TRANSLATE 

£Lj ^f J^kj Sa J ijry iij*r v.— >■ L J^U (Si) iUU i? jj 

, fcli 256 
P pJj 11 1> i5j^ : Si Si+X (0 < X < U &UI 6JJ „ aj-uJf JJ 

. Jtw OjOi CC . ^1 (s J+/J ) ^ (s, + xi : U~J| jui 

v->^ s < i- - 1^ J 4 "- ■ 1 i SB ■ ■ i U 

0l234d«x«« 



S 8 S; U _C ■:© 



■z 

1 2 3 4 « < * «^p 4 



01234«*x««« 



~I 



. L Jjki iLmJI iik^ : Si 

. vrJdl J>*r al>* : S2 

, 2j 1 ( jiis*'jll J-^tL-J ikJLidl 

cuJ 5li i TR tj 1/ . jLtoVl uyu Si Ukll ,y JjVl ifajUl i*.ji 

. S2 (J Jj*» 4lOi jJLy Ubil! 
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*A , 



2 ljWjII J tlj^ l*i^S ill >* ,j* iit* S2 v-w ^M 1 ^^ 'M 

: CC j-s>- ^ . Si p m\ iiUl gi gb iJLJl op % 
obUI £*y US' I*ili&-1 tS^r- aS Si iakJ.1 v^tf ty CC =» 

Sjj^Vl 4iUl jfl fa Jy* j£ij Si «_JliSeL,l tf j* ty CC =« 1 

Sjliil i^Vl ijUi ^Jlsfj LW tfklf ^iUSo-.l i£>r &1 CC ^ 2 



3 7 



U^LU-LLL 



0.. j j,, 3 45***** 

FCdO^^uwwjljjj 

\^ 12 3 iJN*«v6 7 8 * « . 



W^ c~>] 



1. <-i^y 



lUL^jA 



CC =* 1 
. I^juJ pi V Si 
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. SjflJJl ja iiku *.Ja^ SalpJ _ 1.18 jj^T 

i7i6 t 5 obUl Jio L_-Py obL 10 •y ARTICLE Jak* ^jUd 

CLE iikdt JI 2 t 1 



ARTICLE 
CLE 



a1b1c1d1e|f|g|h7TTT1 



1 6 1 H I B M 



pullet jtjIaVi fclp 3 LjCw »Ual)l IJL* . oL^Ji •** 4JLJL0 ,_j~£m 

■ 3>JI 

t-ijj . 15j {joliyrj* 5JbJ j^jL obL 8 -jj iiJjji iik^i ^J^ - 2.18 *jd^ 
i^j^-. : hjie ^-oUl j^alJ »_— bll EBCDIC zjZll U.IJU-.L 
i-JUi]l ^1 . . . C'A' Ak-I^; 10, t CO' ik-ljj JIjul-4 

. v-Ul 

ik^.1^ ApLkU jj^dU 1 Sj^l JJl <y 4_»iS3 t5^* cr***** by—** 

. ( jb ) DUMP 
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gf>*f* JUrffe &Ltt.f 19 

(Interruptions and tyO) 



oIpUm^I . 1.19 

jJlij i»?-ljX twi^ ^St cj^LwojcJ . ilLA\ oJla A«-*laJ ij-jJlj oljL5| *(.5jUJl 

.- Principles of operation « t5 iJ.I 

oUUa^^l ii-^ . 1.1.19 

•Ualll ftUic-1 JL?-f jj_x 4_JL.jj» i i-SLi^S' SjLi[ "JP ojLp jA f-UaiiNl 

ii-Ljoi Silt- » I ta7 » 4jjU- £}£■ f-UaJtiVl 5j£j . 4jjS"^l.( SJb-jJl JJ Jj/i 43}j*j»J 

wlJl JL?-I JuC3 ijljjJ ijjuu i—.UaJ aJUxjCL^a ivols 1 - 44*0 vLol_yJ-l ,»^*J . o-M~A 

Jp S >>liJl ^ioljJ-l t IBM 370 j.lkJl J . aLJj SjLiNl U-U* ^ J ijLLl 

t (call supervisor) t-i^iJU *lJj _ 

t (i/o) £i>4 _ Ji>-4 U»* _ 

. (operator signal) j-jy> SjLSI _ 

. SJUl*ll i^Jj^l 4—s- i5j£ ^iljJ-l U-U* aI&j ^UlkiiVl 

£lk2ni1.iJljf . 2.1.19 
PSW g*lijJl ilia- i*K ^ ,_iiJ)* £«^l *Jj>" JJ^i t^JJl fj^ill Oti j_5Jj 

i iti- JS - J *l Jl Lit ^ .'*, ikjjil tf^lj i.UJl ^i^l^l Oj-^l. ^.j 
L^Lyyf g*U^Jl jljji jJLj &$, . g-UjJl jlJbJ aJU-I <*JiJl Jp ^^ PSW 
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: SJtJl iJLjJl £&,{ Jl ^ijj ^UaiNls I.K* . i»-U.| 

^UaiNl SjUl J^j jU t ( (hardware) abJl Sk-I^ ^f ) ^/wUyjt JSLtj _ 1 
ylc i J/l JJI ^ja SajU iik> J ^jULl gkjX <*»Ukl PSW ^J Jl J.SJJ 
. « icJiiJl PSW iJ53l j PSW iJ&Jl . Jj» ^j; . £lk*;Vl 43 
Jp S^-jil PSW SJbjJLi U&\ 4i-ip J* ituJi JbiL t ^Uyjl JSLio _2 
5^»l»jj Juij jSlc t AlbdJl oJla x* . f-Uaij'^l *ii i_— 9- SjSlJlJl j^ jlj^*- 

. f-Uaii^ll 4JL-U4 IJLJj : JbJL>- 

dJUij fjiwll ««UjJIj J-jJI SjjUm j/>Lc t s-UaiNl ii-Ut. -j* el^i^l JUj _3 
jlS" ^1 oU^Ulb .-jL^I/II -jiji SjUL) PSW USJl ~»j oUj ik-l^ 

• g-^jJ' {^ ^ ^-^ 

ojbj fUaJ ^Jtfj J-*-iiJl *\& -jj. Ujp- j~>J oUUuj^l ^\jJ ^11 £*IjJI ^>* i f 

. CiUUmNI 

oUUriftl gbS . 3.1.19 

JjiljJ-l JU-f «^c of g-j-JJ ^s PSW i*KJl J icSMl j^fiH Sk-ljj . ^.jil 
viJUi, i_jU-| -jP gJLJl overflow .yiJJl JUM o^f '■*£* • oL~J4. aSjUJI 
|^ c iJbf ^ "if ^JsLl g-j-lt ^Uurtl . SPM i^Ldl 4k^lji «-—U.I £biJl jsSTju 

. iL*>U- S*JL>o ^ fltJl f-U JjJUi «*«J ^Jl SSM i»JLidl . axp 

g.UjJl jp itUl oVpUa^Vl . 4.1.19 

jPJb OCX SajJJ ij5 JJ& iLJy. l|Jl'SjliMl (5^j - ^ J t^ 

e-l^i^i ijS - jf «completion code» 

. i^UH IBM jSUj ^Ijj jf *i5j^I t> V^ ^ s ' t Js^ 1 ^ 
OPERATION EXCEPTION code =0 C1 

. «JU ji> 4-L* ^ ^-Ui JUd -tfjUt db* oj<d L*Jy> glta'ill IJ* ^ 

PRIVILEGED-OPERATlbN EXCEPTION code=0C2 
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EXECUTE EXCEPTION code=0C3 

. EX &j>-\ M~" Jl ^ EX i-JLdl 
PROTECTION EXCEPTION code=0C4 

a 

. s/lJUl j* ^a gjA £jL> Sii jJjcj 
ADRESSING EXCEPTION code=0C5 

SPECIFICATION EXCEPTION code=0C6 

dUi jjU . uj-5 jssvi tfj- /jj ui * c/iiu-i jsf cA t!^ 1 ia * 

AJ. \f Ja~j> jjP J^** _>t iJ£ c-iyoi JjJUkj 4*JL.dl jjJ- N : ijjJ-l *Jt-£ 
DATA EXCEPTION code=0C7 

FIXED-POINT-OVERFLOW EXCEPTION code=0C8 

. i>U iL^Lii JjJ j overflow 
FIXED POINT DIVIDE EXCEPTION code =0C9 

. o 31 -jP Jbj: 4^1 ^ (CVB) JStt Jl J,^ jf 
DECIMAL-OVERFLOW EXCEPTION code = OCA 

CjIJ CjLJI jljLii *i L»JUP t 4j^£p jlJpf J* 4-Up J i»JLicJl oJLa i ydj 
DECIMAL-DIVIDE EXCEPTION code=OCB 

131 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



EXPONENT-OVERFLOW EXCEPTION code = OCC 

. \yL<> ^ (mantisse) iS^Jl ^b 127 ^ Jjjj i^L ^UJ-I ^-Vl 
EXPONENT-UNDERFLOW EXCEPTION code=OCD 

, \jUfl ^^J gjLr^ *—illj i _ g L* jA ,j->Vl 

SIGIFICANCE EXCEPTION code=OCE 

. jO^a jA ( jjj^»i\ ~~2i\j ~iSj>£jt ~i\^Mj iljlpf ^ v-Jb jf icS^ 5JL* ,J 

FLOATING POINT-DIVIDE EXCEPTION code =OCF 

. jSjtola 4JL0I4J il-l^V jiv<» (j*- i»~i 

oIp11m3^1i iklyi ol«-i~ - 5.1.19 



SPM R, 



4 


R ] 


% 



8 15 



SVC 



MC DtfBi),!, 
(370) 



STCK D 2 (B,) 
(370) 



RR COP=04 SET PROGRAM MASK 



CC J ( 3j 2 oUl ) 0j* Ri fWI ^-»il 0* 7 Jl"2 ^. obJl 

BAL o\,JLcJI Of Jl b» j-iJ . g-kjJI gbi ( 7j .4 Ol=Jl ) Jj 

^ ^.UjJI £Liy CC ijSJL Riu-7) ui^jll ^=^1 BALRj 

RR COP=0A SUPERVISOR CALL 

J Oji PSW «JiiJl *J£!I . I jjSi ^Ikiil Jl ^i>- I~M .i* 
". % 0I>JI J* Jbty PSW SJbjJUl iJKllj 32 OljJl Jp JjSIJJl 

SI COP=AF MONITOR CALL 

. 1 J *J?J>i fbiJl ,y JuiU- o iijfis Ujhp p-Uujl guA^ jU* 

S COP=B205 STORE CLOCK 



B. 2 


5 


B 2 


. °? 



j* 31 fcJI . S2 l)I_^«j *r>>j* *»i£ J £vJj? **LJJ «JU-I i« 
*Jl>- v;—»- \>j*i\ >£ jSj fij ■ *J& 1, 048566 .JJ ibj; **.L. 

. vLJl 
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TS 



D,(B,) 



COP=93 



TEST AND SET 



j-rrG3"^i 



1 — cc 



— cc 



XTF-^ISi) 



9 3 




B 2 


A 



Jl 



I j^y (ji .1 j okJl «_*■ ^viJiiUiajuj S2 

"* J.aA'....7j . i»JL«Jl «Jl* «Jai ,j£c "if . CC 

(CROCUS, j (Processus) pA.. .* 
systemes des exploitation des 
ordinateurs, Dunod) 



£ly-)ll _ JU^ 1 ■ 219 

XP 1 *(5jUJI l)1£»Ij . p-jWlj J^-I-J^l •IjO' A^^il oLLjJJ Lft (j^/i^- 
Jelji JUj JjmIui . 4JL* jUju i£jJl fUaJl (Jp i3js*-jjt iSj\ c Sxj j£\ji i«>-j J A*; 

£ I>Y I - J^Y 1 Villi ^ij~" ■ 1-2.19 
. JbiJl JLiJj vLr* • : -^ AijSJJ.1 SJ^JI j* yi> ,*3j l _ y &x}\jj -LlvJil 



S/li 




oLJaiu 


JUS 


— - 











1 


J-ljf 












filial 









rt— *v^ SJ>-J 


< 


Peripherals 











ijtuji oljjf 



*;tSj JLsJI ^ . ijS'JLi ; ji^I J^j; jja jjja l^li aJUjJI J^l jl*. 
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■**■* ^»J • gj-^y / J^V iJU **** ^" ,J * i5 ^ <i*i 1Jl *J ■ cl^Y 1 
J~ . -Udl Sjk^ ,^-f ^.1^ Jl ^^wt Of ,j£c jj| ijSjll ; jb-jJl jiUo- 

_ ^U«;NI ik-lj. *j f UiJl f }U p. U I oaj _ ^V 1 - J^Y 1 U** *l^l 
ii" jvU* 1 <y**" J ^»js-j ' J-^1 3jl*i t>T £jk*lt £»^' <jl£*L OjSL- 
- tW*»Y' <>* u^-r* 11 ^'J 11 £>v J^^. t» - «djS>l «J>-jJt j^U*. jfca 
r U» j* i^U ( J^-j ) ^ ikjj, yb^lj (JisJI li» us-b p. . gl^l 
oUL* J*l£JL 4^ jf ^.jJil ^jku-i V *Lf.V tsJUl v-Jl >* lj»j JjoJi 

- **kji Oljjij Jji-ij j-^ 
gl>-l - Jl*-al SJLjJ Sjjj^I oU^LJil . 2.2.19 

WRITE(6,1000) I, J 
1000 F0RMAT(1X,'I= MS.'J^ ',15) 

: J* Til J-^ <■ h -«32 JljJl Jp ^* J, I i«J cJtf lil 
^A^V^AAAAA 3 



apLLU iLU e^- Jl ( oU U^LL ^JLI ) J, I 4>^*JI o^pd,! J^^d _ 
. oLL-ll JaLi ^f t g\j*>}\ _ JUo^l U** -jJj: 

jJjJUI iv-lji JLiP *iP LJKl ^JUI ^UiJI lil JJLC FORMAT J-JI 
JliiJl JJIp Jp ^ 2 aUjII c g-Ujil ,^-S^ cip5l iU-^il . JpUaJl 

: «jm i5jj>JI j* d- !i l Jb "^ 1 - 

. l^pUt ujlUl A2k*U ZS 0|>iJI - 
134 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



I T-' J '-T' 



J' Jo* 




S/li 



ZS |4o|c9|7E|4O|96|F4|F5|F3|F2|4o|diJ7E|40J4O|4O|40|4o|F3[ / »J& 



>■ 'l = 



-45 32 



J = 



A-" Jl jj-II pJW 



L 



**LL 



iiui Slat 



c obUL ZS Jjt _ 
. ( WRITE jf READ ) jA\ fy - 

CCW ^a; JLiJL ^/S^U i^y, <J£ J l^j ^ t Lu*; jtst ^yi J 

. ( JhSl! jA US : Channel command word) 

■fJ^iS <Jb- j-lj! j, ajsii CCW oU£Jl ipj^t «. , JjL- s j^j ^.u^ » 

JJU Jp ^ JUJI g.Ujj i55U»l <Jj>~, 01* vt-Jl l^> • jJU4l ^ ol^i 
4 >■•" J^j • *Jvli sa^lj JlaJi jJjj* -j- Jfe^s- ifM J-i-SsJl {\& 
- ^f V~J *>^ -Lto ^j^ iil>- J oljl^Jl ^ JUL if 4JK-I1 

&£>\ ^jUt, OIjjj Jp- oL.jL.ll l yuu ^JuJ t (Channel status word) CSW 

.^akll ^jUil J ^ly.] _ jUoj . 3.2.19 

CCWiltf . o^ ^f _^ ^bj^i ^^l ^ "_ j Uji tL* JU; 5| 

ijixl cJjJl i_ipf j -of ij^j . l^J* J^»J ^J| oULaJL i^lj asjaj. c-lks 
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1 1 1 1 1 1 1 w rm 



CCW : JUS £.U* 






I ■ 






• 




I i 






■ 










_J_ 



EXCP... -^ ) 



rlkJl 



4mmJj)I ^u^ul ^J .1*A1j 




(Supervisor) 

^ s ?*£** ' 

jlk^l J ^JUJI ^ : Y 

Jhsll g-Uj. JtfM ... SIO : ^ 

TIO.. 



n 



y> J»~Jl II*. 6U * ( jljjjji iiii WRITE (6,...) a)U- ). apLL> J>— •-a.jjc. 
*-Ij>-3 JbJ-jj t ,»^l>- f^*^ *la«*lj» i «iA« -^HJ (^-JpbJi* ,h«j» (_^ «— >j^» jjl 

■pLoil ij\}[ Jx,....,7 Jjl^ J»)l t aJL»*J| oJLft . AiuUaJl J^w< liUi JL*jj ^g-Jobi* 



*-P dl tPJi ^jj^l - Jl^i ^A** ps^ 1 ^ ' l5^ **^ <>* 

i^iji oyiJ S>Ap j^-jj Ait Uit vJyJ . ^Ij^i - JUol jkUi (Bufferization) 

J»lS3l» ^Lp OL J_»j<=JiI Jp ty'J^ -kj^ 1 ••** ■ fjUA d J* *^*J o!lU«-JJ 
oljrJcil U^>j Up ^ dlJJb fUU . glj^l -. JUo)fl oULp ijlal f IkJ 
jAj . (DATA CONTROL BLOCK) DCB ^ •_,. vrjJ ik-l^ SJLilt ik-^Jl 
(PUTa*»1^a*JU; j/U 4k-l_K flkJJ a, a^UM ^ly-Vl -.JU^ aJUp ,_£■*- 

(J Ap^^ij^ ^ft 0jj9^jll oJLft . Ai ^*UM Aj^uJI ^_< la' J *-j_j k-^J- (..., GET. 

flkJl pi" . (DATA Management Macro Instructions) OS/VS2 MVS JJlijJl 

- JUo^J JjMI mJUJI . i5jj>JI <-vii *I^J *-y ccw ^U^' ^J=i 

ap^. OjSi-. Sjo^^lj ( OPEN j/L. ) J>«-iJ ^i aSj«— jjSi-. jrl^l 

Jill . j^S\ (Buffer) *jjlJdl ^.^ ^^ ( CLOSE j^l> ) J*>-iJ J^L 

. A^lkJl Jp^bSj AyJi- iilk i*lji aJU* t OS flkJl vJl^iL t ^^ JbJl 
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OPEN (CARTE, (INPUT)) 
OPEN (IMP, (OUTPUT)) 

GET CARTE, ZENTREE 

PUT IMP.ZSORTIE 

CLOSE GARTE 
CLOSE IMP 

CARTE DCB DDNAME=EMTREE ,DSORG=PS ,LRECL=80 ,BLKSIZE=400 ,HACRF=(GM) , 

RECFM=FB,EODAD=SUITE 
IMP DCB DDNAME=SORTIE,DSDRG=PS,LRECL=133,BLKSIZE=665,MACRF=(PM), 

RECFM=FBA 
ZENTREE OS CL'80' 

ZSORTIE DC 133C ' 
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^Jl t g-UjJl iljij il A, x* aL«iJ.I ( o^jdl ) j-ljVl £***> *jc^ 
• gfU 11 ^i»2Jj j^ j' ii^c-Ull ^jL^IJlI vJjjw, 4 -jljU aljtp al jlpL -«_■; 

SOpUJI •— ji^ol^a *^»vij «-iiyJ . 1.20 
li* -j- U-Lu Jijt Jo &* L^jCj ( 2.3 Ijb ) iJLpUll SjyJl Uiy> jti! 

: ilUi ..U yia jsf jCi, oVi s^i ^jj^Ji -j, ( 3.3.6 s^ii ) ^ji 

. iOpli ■jjjLlp iJp jf JL>.|j OjJL^ _1 

. -u^tdl j^jjUjJL «_jL^Ij1I oJLa ,v*i-£ - 3 
JLidl iU-^c J_Le3 AlJlill iLiJlj <, J^fcJl iU^c JUL* OUjVl ObLiJl 

5/1 ill J g-u^Ji o> j*iJi oi>jJI oV jijtJi jc* ^1 jsii, ji of ^ X> 

USING -f 

*j^iLll 49-ljMl i_jL»»-j oJloUJI i_iL^I^> JbJbo JjjJJ «^ tgJJI ^»Vl y 

: JbJl jy* *iSLSj . ( 2.9 Syu i lz^> IStM ) L j*> aJL£ OljpJ 

USING Ad. base, numero des registres de base 
USING JJipIS iblyLPj SJLpUJI «_As«»^ »5j 

* * 

Li* . LjipIS UIjIp Jjjll ojjiu JfclJ JjIS jl jUw j^ j* «Ad. Base» 

. jjjll g-U^I 
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: •** 

(1) USING ADBASE,12 

(2) USING ADBASE,1 2,1 1,10 

(3) USING *15 

^JU jls i JkJLj . 4095 jp Jo jJ V vj 12 ^ SajiC i-S" ^ "^-\'Sf 
Jjji U-Up . ADBASE + 4095 JJ ADBASE ,y Jtu~- 12 S JpUII e^i*.^. 
Jsi*cJ USING y\j\ iJp. jf (2) JS^Jl JU«i-l i^fc *^.^ 4096 j* g-U^Jl 
<. ADBASE i^l J* g^aft 12 t-i^-JLl Of Jjjll ^^ (2) JSLtJl J . Ju^Jl 
J . ADBASE + 8192 i^iJl 10 ^JUj ADBASE+4096 i^iJl 11 U^J\j 

. ^Jijii ^IjuJ iJU-i i^«jiy» ^dpliJi oiy*Ji 01 Jjjli .y^. (3) JSLUi 

. USING i^Lu ik-lj; ^^aiil JiJ-l j- ^JLpUJI .-i^JJ 1 ^JU g j_!*J 

( _ r Jj j*Vi J jj-fjll (^JLpUJI oljjJL; t5j-« J-i*ii V ^JpUJi 1-jL.ojII t$JU 
^ 01 ^ IJL* . ADBASE+4095 Jl ADBASE ^ J=o . USING gjs 

til Wl gr j ,jJi ^U^Ji *Wsi J* ^ *>i of ^ aiai Jl ^ ^11 j^jii 

. iUjJl (END) *[{ ^ USING ( A^yi\ ) ^Vl ,y JW USING J&M 
. JiUl J2pJU iljdl DROP ^Vl ^ / i_i^U ^ Aii USING ^>-Vl ^Vl 

. villi ^j, JUII Jill 









L 


5,51 


UJUdl tfJ Slljy^ ^ V 




— 


AftnA^r* 40 


. JbrJLl 


Jl ^ss V 


1 


1 


USING 


ADBASE. 12 










L 


5.SZ 


S2 


Jo^O*** 






_ " 


~-~~. 


. tfJdl Jl 


y^=S Sf t<JV 






- ADBASE 


— 









1- 


3 


SI 


PS 


% 






-D 


"3 


r 


— 





— Ann Jtc r_i_iinoc 












AUoAl>t+4U9b 








L 


5, SI 


SI «Ji^ 0^ 


inverti 




SZ 


DS 









- 


> 


END 


(or USING 


*.... or DROP 121 
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USING j*\j\ SOP Jl^cu-I aJl>- 
*i j*J\ uiJ 1 ^ 1 J>- J^ jjbfc Jjjll ol» t ^i^l^. sop ^ju dLLii L.xp 
eJtf ty . *pAj\ y<J\ gz, ^jj| dUi t-sJLoU jlj^ jU>-l, ^ jA\ "^J tfjLlll 
t^^jll ,»jj jlit ^s t ( l^li ^ BASE2j BASE1) ^Lii. i jlpUJI ^Ul 
USING jliJl ^Vl oli ^lin O^ljll ^j iiliSt ^jytJi oJ\S lil . ^1 

JjVl i^JU *Jai 



viLLtJl . BASE1 



4 



USING BASEl.lO 



4 



<s 



AT 

-i-BASEZ 

t-^ USING BASE2.9 



- BASE1+4095 
- BASEZ+4095 



END 



of ^.jil Jp ^ . (assembling) JjjfcJl U>-yi J[ USING ^Vl 4-4yi 
<UL*jiJl • ■vjlXiJLi AjJLpIaJI i_a^>IjLI jjjjio c .UillH JUlp i »j& JuJLuJ ,«i}X> 
(assembling) JjjtJI aLJ- J iijj** OjS\j of ■j^f *if ^lidi eJtA . ijj^^l 
<3j^t iiyu. *Jl£ J li[ ^ SlSLiil . ( 4.6 Zyas ) j>*JA\ ilaio J-LcS If? 
i^L>- aJLs- J»jouJ JjVl iLijlaJl : air?* tiAJjJ J*jcu«I . -jjjIjJI »i* fW-J^-l 
•jSUil -j*i liSob . ( 4.12 Syi ) .-i^jll j* Rz <i-s- : BALR jV=-.I j 

: its' 



BALR 12,0 
USING *,12 



\l*j 12 iJt^jU' J ( **-UJI J> ) 2 -^J BALR i ** Ldl &Sf d & 

. I jjMS 0I4 (*) OlyJl 

( 5.21 iya ) OS r lkJl ,y t-pU JUsl cJVe-=-^i J* fj 2 tfj^ 1 a J^' 
7k* ) llJb oJjip i5JL«>l» olj^ jbiA- . iUi-ll Udi> «y> *i* . aJI jJUdl 
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DEBUT CSECT 



USING DEBUT, 12 
LR 12,15 

DROP -£ 

J~*=~i ^ «/3 JjJ 11 Jl js4 DROP R >- Rz ' - Rn J*^ 1 -> f 4i ^ 1 

. AopIS .-i^lj*? Ri, Rz, •■• R» i-i^»ljU 

7tJ>\j^\ /«-la2J . 2.20 
( module J>-J ) *la» Jl \ e ^» ^f i LdaJL* ijjSJ t)f l_*£ j*^ £»Ij^ JS" 

J»p Jsf»j i »«ljjjl JjJUJ SJUp J-f-i ««— J iJU-j A-fjI ^t.1^ g*lJjJl *U»»| 
_ fLit ii* Jl ^.UjJl pj-fc dUi Jp J^>Jj ...( ^1^1 jI*Jl ) Ji>Jl 
J-iaiJl Jit ) ti^ i^liJl g*ljJl \^JH jJl oLJlSCVl JI^L t jJUa* 

. j»~JfcJl ( Olfc*-jJ ) y> Ijl JlpiCU-bj t ( 21 

( fL-Wl ) J^J 11 <j fcjrj 11 jiyjil -kj J* pA JjljU J** cy ft* r* 5 
,yfcL L.JLLP J*«Jl ,j* Jjjll j^ij . *>-\j\j j£y i 5Jp15 jSLi Jp SjJ*t -jjjLju 
,j- i*^ •>* jJUall iU-jJl ujiJb . iLrjJl il,: Jl jj-L. ^JJI END yM\ 

. sji^-Ij 5yi J aJjjII cj| c JL<dl 

L>.jUt jj-j i iJL>-b j^j . 1.2.20 

. ami j^jii _i 

. r-jijll iJ>jaJ| -y lij>- ~*>J\ ttku J SJ»-lj Oj* )}[ j^laJ of LpSl? Mj • ^ 

sjlpU J£i ,Jp oljju l^jj J jjll ry"dJ fr^ *^-j l >*"'* -UW-s l$_if ^ 
■ ( W*- 1 ) *Jj2J-l jyj\ Jj*^ J ^J*^ f ■>*> . i^ljb 
Jl t/^-j • * J ^JJI J»to i ^Jl cy i^s j*-^ 1 -*«^ J j*^ t^l jj^ 1 - 3 

i CjI^JUxII j .«>» i J . ^ L cJ.1 jj*jJl *2J> : (jviiJ» (j l f ^- ■/«* (j^*il sja 
Jj^>- j lrij»«i Jj jll r>2j . oUkull jkL> ^».m--J J*>a»«j ^Jl v±JLLt iiJs>j 
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J 4-Ub cJtf^J jp- (External Symbol Dictionary) ESD i^-jUM jyj\ 
Jl j^ tS&\ y^Jl : J_^l SiJl Jl ^ Jftl Jp jl^Ij yj . jj^A\ A±j 
J^o iticS j\& Jjp oU LsU jft\ I JL* otf lil . JuidJ JjVt iJbcJl 

t^ 1 a - J^J 11 jIjUj ' V^r • ESD J aJj^j £»LjJI a* <1^" W-^ 1 ^J 1 * 
•tlaS S^ jSi { lit ENTRY SYMB1, SYMB2, ... j*H\ J J^jjl ili 

iHJij t -j>-LsJl Jl jf (link editor) ikjj^ll tLjcL JJ *_l$ll »i,- JL$« 
SjLp V_g 5^ . jJUall iljfJJ ij*«JL v>-jl»- jj^yl »-i* j~«j - ESD J l^j^u 

J uibj^Jil u^yi tf-M Jl u^ «jrt» ^b i$>* <>j Jl Jp-J J»l* ,j* 
EXTRN SYMB1, /i\ ik^ vrjli l^tSj l^ U^*. Oj£d of ^*b . 3 
oljiw i>U J l^ U^x. i^tt £.1^. 4^1 ^ SjU cJtf.lSl % SYMB2 ... 

• V y« ,y 
J....M. 5.7)1 j*ljf . 2.2.20 

. jJUflll ii=»-j ,y J.-J il,i jf ilJj Jl jJ£ jA\ji\ «iA 

END [(<►?->) Jj£- j^~-]" 
. ESD J oj4 J j 2 ^ 1 jV^ • — ULI OUxJl . jJUall iUj ilr Jl j^ 

CSECT 
ALPHA 

END ALPHA 

. ^.UjJl Jl Jj*a *1»2^ ALPHA lj^J 
iLli ) g-UjJl ^ iJj^ 5-itf ^p SjU ■>* (Control section) ^J^ll j—3 
J«£ l> t Jftl Jp iJ^b tutf ^"j* ^ J^jJ of V* «-*! i#-i ,J * • ( **^ 

,jL taj ^ . g-ijJi jl o^ J*- ,J^ ^^i* J^ ^ U "*■■»" ^ 

[symbole] START Cconstante] 
[yj] START [oU] 
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[Symbol] CSECT 

jl jji, yji jjVi *ud y • *^- b H" J1 ^ jt r^ 1 r~f «j* ti ^ u - 

(object iiJ^Jll it>-jJI j^l" J iJo*s* *>yry> O j£ |»^«i3l *k» «— ii^jt- : j*«J "w 
Jp J-^ U ,>• . P2JJP1 J*>ly Jtsfc p. i JUI Jill ij li£* i module) 

. CE jjjlw i-LS" Up(* 



jJUa* *Lr-j 



O0^~. iU-j 



CE 



000 
104 


P6H 


START 





108 
A03 


PI 


CSECT 
OS 


CL3 


008 


P2 


CSECT 




«J6 
D0Z 


PI 


CSECT 
END 





PGN 



PI 



Pi J^lji . 



• Jj^' ^IS jj/ ^ . ESD JjjJLl ^ P2j PI t PGM jyj>\ bj£ 

of ^j . fj»Jj la* U >j akJ* oj*; of ^£ j^SUdl (.Lit ^ of J]^' 

: JU)I jsliJl Jp L of 



Csymbole] CSECT ( d>^ START jf ) 

BALR RBASE.0 ( ^OpUII ij^ll ^* RBASE 
USIKG. *,RBASE 



. 21 J**i)l <j t^OPtSJI i_o«0jLl tf*£b _^-\ %- *£Ap t^f/2*" 
tJtv»jJ iui J»jc^ **J jp ijLe- j» (dummy section) ^J\ * -5ll 
J^lUj l^luj jjJ jj-y s-i^ 1*1 £*~jj ijS"! ill J U, «51ji j^«- o>> oLiwil 
; 4US ^^ JWI JsU . ^J\ ^.JH its 4&L J 
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ENREG ^j: Vj *-*>' J SjLSil J-STjJl ui^c," fJ ai- . 4,-L^'i^ J^f 

• WjJjy* ^ £r*i LfcJK* Z2j Zl Jp l$5 .;U-^j 



zi ds cum 

Z2 OS CL80 &\M j 



USING ENREG.4 - „ ... . „ .. „ . 

L 4.=A(Z1) i/r (•— *** V-^ *»>»» «-*0** 

:: :::: Z1 J* «x>" r-sn w jj** 

L 4,=A(Z2} 

" """ Z2 Jp u'j" (•—■^l *^^ (jJal 



ENREG DSECT 

NUMERO DS CL4 

MONTANT DS CLIO 

NOM DS CL20 

ADRESSE DS CL46 



[symbole] DSECT 



jlip ^ijj . <-ilv<^l J y>j d iyrj J-^bL jf DSECT JJ :>>>-jU j*jJl Jj>-j 
Ji>-:& La j- . ESD J j*jj| jj4 • DSECT ilJL. J^ ^ J fcb jy.J\ 
(J iUaa| w£J La £j»j i\a.'.*,» iij&~» ifjJlj . rjf*^ l«i* ^ S*£L1I &LJI 

Igj oJd*-JU ,j^lj J-^iL* J^ij <Jjj-° i jJUa* -l>-j S^*! 7"^— i il/ulll ,, ...all 
; AJualil odA AmjC^Lv* . . >ji'.7ll 44Jai* ,w«*i ^ .oUt" Oi 4 ^luj jfl »«Si* 4ja~»ljj Lj^j 

. cJjJl (J ^iJ J JajCU«j Sff bjiv J^jJl i$J»-N <*>* ,3** iikuS _ 

ii»^.ljj 4^-Ull Xp j^]j c JL>-j JS3 *5j-« j»j- «^i Jjjilj isLUll Ji^ 
,v>«J-l oli iikll Jm><1^ Jaiij c Jb-d-* ifJLill <ji»LU Oli ilwj^l tv^* 

[j-j] [Symbol] COM 

DOS fUaJl jSJ, jtLil p— ^j OS plkJl j«-j . tfjli* HkL- ^ SyZ 
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ilJb xt-ji^j jSlJil >\J& giji . DSECT J £jr Lc -u-5 JlC^ Zj* Ayr\ 

. j»— ill 

(link edition) ttuj^fl ^d . 3.2.20 

. (loader) 

ibrj J£J ESD VjJ>- Skij'yi jcJiJ Jl Jjjll fJ* t AiJLjiJJ *L*-jJI £* 
JZ £ . ( 2.2.20 S^ ) 4j 3 -«joiiJl ,>. jj^Jl *C-f ESD JjJuM J Jb«J . jO^t- 
t Jj»-Jl &* £jj -j* y>J\ b\S \'i\ . If; iaJ^I j*^' £•>* (>• *rl*jJl *j? •*%* j*J 
1 4.2.20 SyLiJl J ij/ iil jJUoll 4l>-jU v-J^ • yi J 1 -^' *WjJl J j* *\y* ty 

: JUI J£iJl Jp dj& ESD JjjJUl 0l» 



EXTERNAL SYMBOL DICTIONARY 



SYMBOL 



TYPE ID 



ACOR LENGTH LDIO 



PC 0001 000000 00001C 

ALPHA ER 0002 

PI SO 0003 000020 OOOOOC 

DEBUT ER 0004 

SP ER 0005 



Jdl JSaJI J* j-JI £jJ >& 



»J 


S**i ^-li. 


PC 


START ou CSECT ,— J <i>»; 


SD 
DM 


START ou CSECT' ,— j a* 

COM ' 


XD 


DXD ou DSECT ^M (1) 


LD 


ENTRY 


ER 


EXTRN DC V(...) oiji« i,li jf 


MX 


WXTRN (Z) 



JjJb- l-j-j a->-jUM oUkJI 4151L. J4 Of £J&\ ol£.L -^ ^ lijj . ESD 

. ^.fcfll li* J *3-jji~ jf ^ l^jA-\ DSECT <. DXD 1 CXD (1) 
i^»Jli UujVl jJfcl ^IfJL jJL U J . EXTRN ..' .yliLl jjjul ^ ,Jr fJ a WXTRN (2) 
. e^JI li* £* WXTRN dli 1 vS3ll J^lJb jj^II ,>* yOL.jJjVl 
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(loading) ,y*jJt . 4.2.20 

dAJJtf ^ yiVlj . iJLJl «Jla J"jU jleS jl ^ ^ 2Sy±\ -jijbJl i 2.3 SyiiJl 

J iJLUI oljJtJa -U*iJl jjjUII o>u -j^Lill f>. . alyjJl cJjiJ 4--^ 

c-jl^J -jjjlip J>-lj3 li-js- (Relocation Dictionary) RLD i_iJiAl lil J-*jcl-j 
ot_, j_i -U . 3.2.20 SyuJl J ^j>-j- y «"**f JAI J ESD JjJbM . olj^Jl 

: J-iLu DC V (SYMB) 

EXTRN SYMB 
DC A(SYMB) " 

f\ ) CtJ"* ^l*** (>* "-'"Jj*"^ V pjJl ^ OljiJl ColjJ lHjjCL-Ij Jai^ 
-£*-** t -U5 il fJ 5 ^ • ESD <4 & SYMB y>J\ ( . . . t5jiU ^.U^ p4 t ^J 

"iblill 



L.OC OBJECT CODE 

oooooo 



OOOOOO 5830 C010 
000004 5850 C014 
000008 FFFFFFFF 
O00020 

O00O20 9850 C01S 
000024 00000000 
000028 OOOOOOOO 

OOOO10 OOOOOOOO 
000014 00000020 

ooooia oooooooo 



AODRI AODR2 STMT 



SOURCE STATEMENT 



00000 



00010 
00014 



00020 



00018 



DEBUT 

ZONE 
PI 



1 

2 

3 

4 

5 

6 

7 

8 

9 BETA 
10 ADR 
11 
12 
13 
14 
IS 



START 

USING 

EXTRN 

L 

L 

DC 

CSECT 

USING 

L 

OC 

DC 

END 





♦ .12 

ALPHA 
3 , =• A I ALPHA 1 
S.^ACBETA) 
F»-l» 

*.ll 
S.=VCSPI 
AC DEBUT] 
' V(OEBUT) 

=A(ALPHA| 

^AfBETAl 

=W<SP» 



RELOCATION DICTIONAPT 



'OS* ID 


REL.ID 


FLAG S 


ADDRESS 


0001 


0002 


OC 


000010 


0001 


0003 


OC 


000014 


0001 


0005 


1C 


000018 


0003 


0001 


OC 


000024 


0003 


0004 


1C 


000028 



■j* &l* fcis JJ cy si^i *^aJi j>' '**? d^\ J»i^i J 

: o^ 1 Jl Jutn 
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>*«*■" Jfj 



PROGl START 
EXTRH 
USING 




SYMB 
PROGl, 12 


L 
L 

ASYMB DC 

END 


2.ASYH3 
2,0(2) 

A(SYMB) 




PROG2 START 
ENTRY 



SYHB 


SYMB DC 


F'-l' 


END 





«J> Jrj 



CE 
000 
000 
000 

100 
104 

200 



000 
000 



124 



£-*i? iLUll Jju J»-j 



5820C200 
58220000 



00000000 



FFFFFFFF 



00077400 
t 



5820C200 
58220000 

00077400 



FFFFFFFF 



jX*ll iL^Jl ^ ^Lif jv, JUftl . 5.2.20 

: JbJl Jill i>.tJ 



loc object code 
oooooo 



ADCRl ADD"2 STMT 



00000 



cooooo oooo oooo ooooo 

*** ERROR *** 



000004 5840 C010 
C00008 5844 oooo 

cooooc 0000O001 

000016 

ooooia 5830 cooc 

00001C FFFFFFFF 
000010 OOOOOOIC 



00010 

ooooo 



00018 



OGCOC 



r**T SOURCE 


STATEMENT 


1 PI 


CSECT 




2 * 


..— _ 




3 


USING 


PI .12 


4 * 


__— 




5 


L 


3.SYMBZ 


6 * 


—- .- 




7 


L 


4,=A( SYMB2) 


a 


L 


4.0(4) 


9 * 


_«■_. 




10 SVM61 


CC 


p. i • 


n * 


_ — 




12 P2 


CSECT 




13 * 


—— .— 




14 


USING 


P2.ll 


15 + 


_— _ 




16 


L 


3.S1T»«B1 


17 * 


_~_ 




IB SVME2 


oc 


F'-P 


19 * 


_— _ 




20 


END 




21 




=A( SYMH2I 



■ ^Jlj JyfcJl 

-kA V*'-*" Jj-jM fr^J *yu]| J»j^ *lj^-b Jjjll fJ i Of ^ j J^l 
<jf J& V cr- 1 ^ 1 >-J' Jijti t IJ&b . USING Jl 5JUUI J*\y}\ Jiljj of 
» PI p— all J . USING P2,ll Jb- Jl iJbf ^ V **JUJI .JLa jV pi 
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Cj p-1^\ fju ^\ A(SYMB2) 61^1 i,U J^L SYMB2 J^L n>- ; 
•_^£ L 3.SYMB1 16' iJbdl 6U t J.UII Jj . ^L. JSi UaUpL 

• *Jj> Oj& 0? 
^Uj«1x-.JaL 3, SYMBliJUdl : iiti aSLiil OjSJ «. JLidlx*_2 

?SYMB1 J» 

bJla U»hv I JSU . ^Ija^ll IJ^- i»-LdJ v^bll Ji^tli U £«~j ai 
iiyjdl 12 5JLpU3I OjSi of .tji; SYMB1 fjL, t .Lidl jllp ~~J i»Jbdl 
t '^^Ui Ji* J c US> <^ V ^S3, . •-— ULI PI oljuH Jp gj^'SYMBl 
4Jj_*«JL.12 iJpUJI 0j£ N </ PI p-JiJl JJ U-ii P2 ^-Jill o_^ of ^^ 
.^J t-«jj*» o^*^ 1 **«^l °'^* (>• *^y i^f dti 4 ^^ «U*l . »_— tj» JSCii 
. olj^Jl <4l5 i^-j J-^i P2 J SYMB1 ^l^- fcls JtJU, . ^J^dl 

cijJi ^-ij J A.lau~» ( i»iJi>-jS' jjiu of i-jt »ljMi of ~9jj_j lii ^^i* 

P Uftl On tf^l JUaJ'ill . JytJl JU> iL^iL. i^JUoll J>-}JI *J OjSS i5JJl 

•"Sbf ojlil iji«il i5il«J jm— J V^M »J* - Olj^JJl CjIjJ *ia-lji fc*li |»V 

. jJUall Jfrj «_iki j ^LiVl £ijji aASL^ ojJj j«*-jj 

L R,=V(P1) ( = A (PI) jf) 

BR R «Ip i_av» »• j* R *— -*■ 

J iL^il i^l ol5U"l v-*- 15 O^jLl f U. JS^ c f lp ui^.y. R 

. 4.21 Sjiill 



■; *k«.lji j»-j yj\ £jb 



L R,=A(SYMB) 
L R,0(R) 



■„,„A» jV ft* - 6-2-20 

^tJl .W JUp . «lfc4 J*) Jl J>WAI JLrJ «>d 5L-j (*-*" •>-* 

i* isl, . ^ all ii» Jl c^v" ^ jyj ^ r-^ 1 «^ ^ ' y« <"** <>o^ 

f jljUJI CvljJ Ak-I^ i^jJl *'^1 *-H* «J^ LiJI 
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. i/ptJ.1 ff^JjJl <-i-*»lj* (jij**^ t fjJl l-i* ,>• (•— » 
t^liJl jyUjJlj p^Jl Oy J»lil v^ ^ ■ <&^ •** 21 J^ll ^4j 

. ^LJlj SkyVfjjLj JJ Jjjll ik-l^ ^jULl J^J| ^ ^ 

Ja*-jil ^lj djjll SLfjJl -^ DSECT «Ue*j JUl JaWl j Ji*-*^ 
iljLill ( »-J5j| ikJ^ Jjiill ol&l . ip^ill a1>-jJ| J COM aL-I^ J^i-ill 

. ucJ^I Ja j&i\ f*M tU4 



jJUoll il>j 



Uj> «J«^- J».j 



<j»~UJ<Uj 




1.20 Jab* 
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-a. ^. ORG j* , ttjB ( oUsill , ^ ^ £ a ^ 
Of ^ V . ORG 4^ j^ ^r ^ ^ ^ ^ ^ ^ £ £ 

■ iJ-LJl j Ip>1^ (argument) ^UJl Oj£j 



01)0 



CE " 

°C0 TABLE 0C XLZ56-40" 
OCA ™ G TABLE+1 ° 

ORG 



Jjjl Of ^ ^JJI OlSll Jl^.^j . oUU jj^ ^J ^ 5j u LTORG 

• H J J f ^ «i r*- W' ou j*vi ijl* v u j . u>i c-i/ji *i 

jJIjU ^ ^ -lij Jl i U^ if . W ^ ^ t ^ CNQp b> w 

■ w ^ b o^^v^^j^iusjfu^ t uj^uj Vj s^ -J.J j, 

CNOf 0,4 UJiU 

CNOP 2,4 U* i-j 

CNOP 0,8 j^j. ijs yjb 

t-NOl- 2,8 ^ ijj ^ jm ws u^j, 

CNOP 4,8 i^j. ijtf ^ iten 5jy .j^j, 

CNOP 6,« ^ ^ ^ e|jft ^ ^ 

£*I^L jJ^Jl stf . 4.20 
. oj^ ( 71 j 16 4 1 ; -w^l ) ^ri^Jl jU^I JiJbc, ^^ ICTL 

. otfUauU Jlzdl c^vJJUI ^ J^cJl. £*_i ISEQ 
. ij^l.1 J j x,all ^1 j, ^ ^^ £^ COPY 

■"- ::*Ji j,. ;; .;:■!■. i^ji ^ j aJuji ^juji Jj4 t ji ^ eject 

■ ^!All J itj',;jl ^k-Vl j* n iJLP jUol jm^ SPACE n 

■ jpTm rON GP.N NODATA") 

■ KJni LOFc, .NOGEN .DATA j 

. ,Ua*l» .*.•,; .^yus jjSUl jjjj t (Listing) i^ftUl *UJl jf ,> ikiUlL 
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. **kL& J5" ,^-fj J <*-- 100 -y &\jj> 4*Ua> ~-~j TITLE «iiLA~.» 
. olSLkJI s „afa, oUm-j PUNCH, REPRO 

Ja2 OS (UfcJI <-iiy^ SUjcJ ^Ijf . 5.20 
. IBM J^bU iwl JLl <^>UJ-f oULJl jjS «j^f tJiycj g*~i OPSYN 

jjStc ^U iJL*> - ijS JlJU-.*^ ^U J£1j I Jul. OjSCi of ,-jS.c ^\ll II* 

4-.VI ^ jjSyJ «. BNE t BE JjJ-l j^l J.JU- lil -jdl ,>>. 

US jJjj oyLJ jj^lll <JLa . OPSYN lyrj <-.....,; iJbly J£i, l^ r^*-- 
JUjj k N jf O jf F j\ V j£iJlj ffj iJl iJU; j^-j ^JJI jl~>^l i*-d l*-» oj^ 
F jf V o^l .JU . BCR j\ BC ^JLcJI J^L i_w.HI ^.jiJL # p» dUj 
. (Trace) g*lijJI JL&J jjf "iufc? £«~jj ( jb ) DUMP *JL*Jl J iSj^ Oj-&- 
. (7.2.22 Ijii) &SYSNDX ikJj, SjJJLl •L-^l ^jib£ j*J jl£.Vl 

^aj* OPSYN ( cj^jJI ) j-ljVl »W1 Oli t J~Jl J J^Wl a»y Jbu 

. UJLta *jJ|j ojjJLdl jjSU JUj} t^Ul Jl 

viilij U*p ^ oyUdl j^u J-JL ^.Vl li* Jl^s! Uyf ->JLI ,y 

. ( JUL* ■"¥ ) NOP i»JU=JJ asjIj* l^o 

a*UJl i_i*>^, j^ii p* Of ^.UjJl its Ji^ -jSUllj*. POPj PUSH 
J*ic-J Uxp 4 "&» ^ of jSCc li* . Us-V ifoiJl sjipUJI JU5.J ofj i*j~j 

^Vl ^.j 5J*tiJl'ol^j <-L*\J.\ •jiji.i PUSH^Vl £— , . icJOJl SOpUJI 
ik-l^ ^.oill p^ill £LrJL4 jjbJ POP . (1) (Stack) ^-JSO J^b PRflJT 
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fcjiUf |»fj»» 21 






tpL* g.Ujj 



^B £.1^.. 




i^u- as. tj'a^b ^bJi ^jJi ^^" cjis ^ ^ ^ ^ J* 



tljdl 



^.^ Jk-1* W-U ^ i-4* J* * (task) r l^ Jl g*M («-» ti^-Js 

yijVi J* - Sjji^. jjm-j f urtlij * V- cr^- ^ 2*^' ^ " ^ e 
Jit* J ^.U^JI JLJfcS v* Uup ^lidl oy^Jl itf faW t^alfc. c-y 

t ( sbuii i^i-j oij^ s^l- e* cfUi ai>Ji ) ^ ^ ^ - 
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r Z*A\ jhJj ^IsJI g.UjJJ - 1.21 

ijf : '^j\j aLjVi ^j t jijtJL j-Ls u** ^ sjU y> p~»&)i 

i tSJy d^Wl g-l^Jl SIjLl* . 4*^ tSj— J-k=i ^ d^ 1 e*^ 1 fJ*** 
g*L^Jl ^ U'azJ ^Jl Ji\jii\ ^ fi£ ^ |»-kJl •>. ^Jl la* -j£Jj . p— *Jl 

^jJlill g-UjJl Jjckj ^ «_*p (^ ^Wl g-UjJb j^-lijJl iajji j4» - tijpWl 

i^jl .UL L~5i J^i* V jAj . J^l j\ f LiVl ^ ,>• SjpjJIj cj^ i B 
Uk* jj^ JSLij LkJy. ^liJl ^.li^Jl jj& Uxp VI J~*=~i V JLdly . aJU-j 

(£ylijl p«^l JSCjs^. : p.s.jfcll oUlsCti Jt^-l J-^»i oL>-Vl t-ipf J 

oJLa cJ| ( jCui} t t£jjlill wUjJl jj-siaj ilaJ- JL« t J*I>Jll ^ .. «uIj^JI {y \g*~i 

^.UjJl / g-U^JI On JUuVl J&JL. it-U. J*«* . &jA oU-LJ ^ 5JL>-jil 
J JjJju ojj Jj_jEJI cjLUjc- tlL^iJ AJL^LaL K«^j ,yj-jL>- ?**Ij^; *b»j^ tSjJlill 

" . (LiVl 

SjjJlj j^jJU g«ti^ J] g^ . 2.21 

wlj^JL Ja«JI fojU? 7**~-i J^-ij osUil 4«JLu «~u j^JLlI (JlJl jlyjJJ jij^ ** 

360/J70 *UaJl J^XLw . iajp « a>>cU 4*oU- aJIjIj <cSC J£ *l»3 . f-^kall 

. 12J*^I Jl^bfj udW BALRj BAL Ot^*^ 1 

BAL R1,D2(X2,B2) 
BALR R1,R2 

» * ' « * 

01 tS^Ul g»UjJl il^ J IjJ t yiS^ . Rl <Jl*oJ\ J Uj£ Oj*Jl <l)l>^ b£i 

. "&* BCR 15,R1 iJLdl ^-.1^ Rl J ijiJl iu-iJl; «lJ^Jt jIJLa -j*.^ 

: iJbJI i^JI J*> lil J^^] 
t-pldl g.UjJl SP ^Wl g.CjJl 



SP " 

L R2,=A(SP) ( V(SP) jt ) / jopUJI U*yu, U*\l\ , v -J. ) 

BALR R1,R2 U jU sp ^ ^ '^ ^ ^ ; 
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BCR 15,R1 



by>- JL« BCR. 15,R1 jli t ALPHA ol>JI ,> «.»>>>• BALR icJlS" li[ 

. (CO) g-UjJl alJip J ALPHA +2 

: aJUI Jl£iVl J^L BAL J^l fclSU, 015" 

1°) BAL Rl.SP J^ C?S if l ^ SP ^ ,S 1 

2°) L R2,=A(SP) ou =V(SP) 

BAL R1,DEPLAC(R2) 

,> Jj^J-L t DEPLAC J Ja^ ^U*. ik-l^ t j^o ^jjl J£jJ| 

. SP J ooJbO jJsi-lJlo 

. JjMl ilU-l j ^IjJl y> ySj-jUM Olj^Jl oil i-i^ »Jb-j . aJU^L 

ilaj-jJl oljjfclt JUdl . 3.21 
-uUp J -j*5i ^jJlill ^.UjJlj p*UjJl uy JLsaJ^I U*p J <Jlill iKill 

Jp J^LJ j^JI i»UJl JjkJl ^j*! Of ti* JUall ^ -jS^lj . 4JLI J-iuVl iLjUl 
**aJL «yiL» ol^^idl JU^^I : jjw^L.1 ^jubjlaj Sjjkdl oUUl J.«.»"mJ . jLt^Vl 



alii ^.UjJl 



^aldl g-UjJl 
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J i/pUll g*UjJl J (Local) ijS> OjSIJJl J 4jU Oj& of <j£$ A2kll oJLa 
. ^iUt g.LjJl iiu-lj. Oi-i^jll J ujj£ i^Jl jli fU J£i;j. iptil gAlJ\ 

. A UiLl J jjJJ (^T Ji ^ijj V B J JiJbJ 
,\JL JlJl ik-l^ ,^-aJL JjLJI aI&L. ji jf -jSU t Jjjll iiJ jj 

i J 



tplil g-UjJl 



Ljjbll fulijJl 



L 
L 



1,A 
2,B 



iuSP 



ST 
ST 



1,U 
2,V 



SP Jl c >- 

-jjjlujl Jk-ljJ OljrJdll Jlfci'l 
J*ju . ^pUll J?»lijjJl (Jl Oljjidll Jjijl^ JL.jli 4Jb^k)l oJlA ly&J 

uUljJdLI *J tpbll ptUjJl aIu . (/pbll p*^jJl oLk** J* lil t^jbll p*lijJl 

ik-^l^j JL.j}U <L*jClJ,I l^wL ^ iijiall «JLa . (£}LU pwlJ_^Jl ,y iilal* Jj-Aju 

ULp U 7w9jj JLJl Jat>J.I . jljjjji J (Call SP name, arguments list) CALL 

. (-pUil TyUjJl j **i_£/" T^r^" cS-s^l p'LijJ' c/Jfj^i** '-'' t-J ^ 



calling program 



called program 





SUBROUTINE SP (U.V.W) 



CALL SP (A.B.TAB) 
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£U3 [fM *I-Ull <*JjJ J SijI^Jl TAB i B t A jjij\ i^j olj-^> if-* 

. oJSjjJI Xs> jf *lxll 4Jast (j £-** 4*~Aj LUi 

aJ^T ^j- m^-J ^11 SP -^ W c. V t U jj^JI USLi oljvii. ^a: 

. ^ibil £»UjJI ,>• TAB t B i A jfj\ t *lJlJI ~&±- J 4 jit 

P*l»jJI jj[ oljvilU JiJ JjJU- oJlP JJ*0* p*jJ"l OliKtL Jjjil **! <j 

»\J>\ Jb-f ik^ Jj juM Oly^ J^y TAB JjJJL) J oljjidl ^J - 1 



L R1,=A(TAB) 

L R15,=A(SP) 

BALR R14,R15 



»ljdl 



MjlJI 



L R15,=A(SP) 

CNOP 2,4 <«-**ljS) 

BALR R14,R15 

DC A(TAB) 



L R4,DEPLAC(R1) 

L R4,0(R5,R1) " 
R4 j «^tfj jjjdLl «-^>jj JJXpj 

i»JU; JUj S^iL. TAB Jjoi-I dlj& *Ju -2 

. TAB j^L. £*— j R14 
BC 15,4(R14) 






TABADR 




J?~* 
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L R1,=A(TABADR) 

L R15,=A(SP) 

BALR R14,R15 



WORK EQU ... J-* ^*f 



L 
L 

L 
L 



WORK,0(,R1) 
WORK.0CWORK) 
WORK J JjVl ^ai 
W0RK,4*( 5 R1) 
WORK,0(,WORK) 
WORK' J jUl jj^l 

. JSs&u jljyj* g^ljJI J^f <A**"I# ^j 11 ^1^4' 

j yL*«ii "ciBuryi ^ ^-^ oi^i^ Ji^i jJu; ^ . ^uii g\;j\ 

* fjJl li* ,>. JLyL CALL i^Ldl ^J . (4.21 ija ) JJuidl Uirf 

g-Mj cUkJI is JU^I oUU| . 4.21 

JS jL^I Up ,»_ U t i^ll .J^ JJoidl fit pi . V JUdJ J jMl 

fju jf v_jft J**i-ll g*Ujj Oli L* ■>• . fUixU j^jJlI q&jS J~c~* g'Uji 

. *UiJl JJ *j* ol^ljll JleKi-1 ij^ J-ka Jsf^i 

<j «linkage registers* Jaij i_i-.*l^ 15j 14 t 13 t 1 t i-a^IjII ,^-«~«j 

^.IjJl £* oVU;Vl J oliUVl ^ Jp J^cJil Ju^« *M ,>• <$JJI 
Jl*\j, ^ Of ^Wl e*M ,> ^4- <■ OS f Ufc)l J. * i^ULl iyJUll 

i-s>- *& . ^ e^Ji Jl *•* * SAVE AREA l^*^ J c^tii 

: JUI J£jJI Jp iikll .i* 



PL/l iVUl aL-I^j J*»= 



(<phLL i^ULl) iiUl J>-IjJI SAVE AREA Oly* 

. ( ^til i^UU ) iJUl SAVE AREA Ol^u 

. ( 14 i-ivsy ) jpldl J| ii^Jl OljX* 

. ( 15 <-i*>y ) g-U^Jl Jl JjpUJI ik* Olj^ 

. 1 i i*/*j» 



1 
2 
3 
4 
5 
6 
7 



. 12 i i - ^ jA 
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Of ,pU.I g.ljjJl jl^L . £.UjJl Jl Jp-jdl ilk* jj^ J* is iJuop ^j^. _ 
A^l t LRREGBASE,15 JUJUJl ik^ * ^UU ^opUJi ^L^U (> 1», 

. iSlsfe o\j& iffcj Jj^oJl AiaiJ 
. Si^l Olj^- Jp i5ji4 14 i-a^JLI _ 
^ U a*J . ^bll ^UjJJ SAVEAREA jljUJl ,> ^y^t 13 ^i^jll _ 
^IXfr^JI £*■ j sj^-jil STM 14,12,12(13) i*JLdl J 13 SJLpUJI «J\ cJ cu-i 

- &J 
j>-\ UUji 6ljjjj» ^»lij» i_JUaj Uxp t ^l. t J~>c*J JUjVI ia* . SJyid.1 

iJljJI !*i» ) JljjJl ^Jb-l h^ JUjV <■■ tzyft x* t J~ou~. «, u^L^jll _ 

. (0lj5j> J FUNCTION 

: Ajli j, x jvtJI 

i SAVE AREA * i^»U-l iikl.1 lj^J _ 
: ib^-ljj tSjUtl ^*ljjJI Uufi\y» dy£ _ 

STM 14, 12, 12 (13) 

^iUJJ SAVE AREA ttkil J 

BALR , jf LR ....,15 

<yi iJWl i*KJl j 4 oj^j : SAVE AREA jkbll ^K *L« .>Jl *l_rJ-l* (*.>*» - 
*Jl4>j* ) tpbll ^U^JL i^li-l iakll ii_^p *j iv»li-l SAVE AREA <ikil 
ttkll £)ly* 4 ^stll iv*UM SAVE AREA ttkll ,>. SilWI *J£Jl J_, ( 13 

. 4i i*>UM SAVE AREA 

^ijj lC LgiUll «>»lijJI *-i^»lj* ^Jja^ JLou lypkll p^lJ^Jl t>U & »ij*Jl X* 

. BR 14 ikJ^i iOjJl Jl 

. oijjJl ij£ *?*>) 15 <-i^»jll JlfJiiJ-1 4Jl£*L 
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J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



SAVE AREA jttll uU Ifcjl *JU* ^j>y„ JtJl -U^J-I 



PROGi 



PFIOGk 



progj *u; 



HjP 



c 



SAVEAREA 



d 



R13 



R13 (3) 



R14 



R15 



RO 



R12 




1.21 Jab* 



Jl j^Jl JiJ V i 51L. PROGj < ,-pUl £*UjJ| jl* lil : ollb-til. 

IJJ. SAVE AREA t-^L/d 4?-U- ^ i PROG* g-li^JlS' ^^t hy\i £.1^ 

fjfi» alUlj 5>m— j ^Jil 13 i_A^>jil iiL^ Jp jfr*. Jl IS^ L_c>-l^Jl ^« . s»«lijj| 
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PROGi ,y R13 

PROGk j, R13 

. PROGj ,y R13 



.jlb villi jJL* (1) 
.JLU viJUi o^si (2) 
.JL dUi <>!* (3) 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 
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J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



\~jL*fl\y> Jljjc^li Ajpj \/S x» <JIxji i-a^\y> <~»J/u te«s»j STM <UJbcJI 



BJJU>C4 



0j>- (STACK) ^-USU <_*>? J] £b£ ijljSi ilj>L. oLlt *l>j-L U>t £—J V 
OS flkJl Of Jl^uU *j£lj . i r iB3l li» g^iy c~J oLHjVl «0* . t ycli 

ijljXi £»ljJ ib£J o^l-iJI £j* iHa^A ijblj *-ij*d JaSUjJl J<i.i».T. M .ll <JSjS& *uj»i 

. ( GETMAIN jJ\a ) 
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J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^ i lhTg jjSW* b§fU JijUII . 22 



o^ ' Jijt 11 J^ U *!>■> J i JJjij »L4Jli j«-: oJL dJUj j-Li, . Sjjkil 
4 u^S £ Ul JjJ 11 u^ 1 • JjJ 11 ***-!* ^L** ,j5lc (object text) iJ J «.-»,. 

ol.sLdl j, iJl=i 4 g.^1 ilapl iU-j, J}U * Jl*ol i "k. UJISU-L . ^1 
(*s*^ H*-* Ji' 1 *-' ^»**lji *^(g^^jJ' (trace) jjf iuUc ?«— I \K. j **M» ) 

j^j t Sjjkdl UlM ^ L-j! Jjjll J*3t (1) oybu- j/Ul J^l Jl su, 
^Jl PERFORM... t DO ... WHILE : cAJudK JSLy, yg. it p-^ 

• «* jJi J4— " 

JtjjJ&l Jjjfcll o-IjJj oXp-=" . 1.1.22 

^^ •>■ «> J^ 1 ^j** 2 * . tijs- OjjSj ot ^ ^idt i*-Jl . « & » l«j 

J^-lJb *>£_y 0j& Of l^ . iiJU*ofj L2ku t 4-jL-p- ^f Cj B 4 A pljif 
_ jjl. g?r J ( US ) SU-i jt (Open-code) ^jsAI - ijS3lj ^1 _ j/L. 



2.6 J i^ijKA »Uva1 (1) 
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J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



LCLA ... LCLB ... LCLC ... ( kfs ) 
GBLA ... GBLB ... GBLC ... ( US ) 

ju^l Xp . ( 1.2.22 SjSi ) •xj£ J SSjjU\ oljjJo* o* £^* t)f <-j-£ V 
ipjli <L.l..p i jC gjJl •j* ilj^dll alJ^ i£j£j j*# J Bj A oVpdl ^y»jl 

. ( oL~Jl j» 

si* jj i »j~5y> iijxl* tf a jLp -kjyiU JiJ&Jl *Jj»«i» Oj^J <!)! o^£ 

JjjJL-l ,j* £^* ^ ' GBLx J LCLx iSj=~- J L^p ^tfdl ^zx Of ^ *^ 

: Oli liSj* . OljJjji J 
LCLA &TAB(20) 

j__»-T *}a^\j, apjL «gU:..:> Ij-^p 20 ,y JjJb^S' &TAB ^ ^vaJ 

: iJLJl Jl5LiVl 

&TAB(&I+3) : ^. ( a ^ L ^J!h^')&TAB 

&TAB(&VAR(&I)) : ^i. ( i^y fl^, ) &TAB 

01 «— j£ iiw>- ijLi'} j»JU jl SjLiL l>*£+*0 ilJL*l jjp 5jLp 4jjL-J-I ojl^ill 

. ( 2 31 - 1 j ~ 2 31 ): ok U~» 0j& 
0- cJydl . t^wJIj -U*ll v-b 1 ^Jl l jf JU-2JI ukll c-jlyJl JL>-fc 

t Up J-^Ij» J>-I-Ij »j y*£- **-» 255 J] ,y aJp Jp i$ ji£ Cj]^ iLJLi f-jJl 

■ "j-^ bjZ; of o^o 

«. 'D' JiUu i 'ABCDEP (4) 
t 'BCD' JiUJ 'ABCDEF" (2,3) 

■ u>- >« jwij i^tai ajLiJ jjVi ^li ^ JjVi ^jii 
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J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



U-^ll *L-I . 2.1.22 

tS x. j^-jJl ^V . J»jyi- Jijt jA fjL, £•— jj i . i AkaJL fjLi>.j j* 5jU 

■ is£s 

iSETx ^^a-^aisJl yiljl . 3!l.22 
c^NjpcLl £j^ <j>U3 i J*jj£Ll JijtJl 4Jj?c* Jl iu*U i»J u ^.^^j »yB 
Jjjtll Hj^ca C)f Jl^iJ . SETC jt SETB c. SETA ik-l^ ^jCjiB 4 A 

: ,_^& . C, B t A £jl\ ja cJVjrtj. ^ &C-j &B i &A 

&B 
&C 



SETA 
SETB 
SETC 




( U^ Jfe" 1 ) 




<*Ji)l 




l_u«j^ t *Ip jlSLijj 


jL»jii 



JLiLJ-l iuLcJI 

(♦^iJl . (.(3^i t)j*^» **«->*>/» <Um) ) /j # i — i + oljJjll <1xu»Ijj <wJ^j 

. ioUl SjjljVi JpIjSj OyJ' til jl—Jf' ,>* j*^ 

: OuX 

&A1 SETA 10 10 

&A1 SETA SA1+1 11 " 

^Jji\ £ SjjJill OR, AND 4 NOT ol^ll ik-l* iJUf J^-lJO ^~& 
Oy oUjUII ^lj^-1 Ul£»Ji tf^UJl oljJj* :>j>-j J-i«iJ . oL^JjbU ^bJl 

. ijL«A-l .obeli 

GT GE NE EQ LE LT : ..<Wp oljI> 

> 2s * = . < < i^ 1 
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J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



ili.t 



8B4- 


SETB 


(&B1 OR &B2 AND SB3) 


SB5 


SETB 


(&A1 GT &A2) 


&B6 


SETB 


(■&C EQ "ALLOC) 



ij_y^l\ tpo-^iVl £>il cy oV^'j ^-b^ 1 if &\*y* if- 5 -A* (/ 

: ili-f 



»C1 SETC 'CHA' 

&C2 SETC 'SCI' 

&C3 SETC 'SCl'.'INE' 

ou '&C1.INE' 
&C4 SETC 'CHAINE'fZ.S) 

&C5 SETC , 8C4 , (1,3). , &C4'(5,1) 
&C6 SETC 'L'^NOH' 
8C7 SETC '5' 
SC8 SETC 'SC7..25' 
&C9 SETC 'SA+IO" 
ou '&A.+10' 

scio setc 'jciacr 

ou '&CX.&C1' 



!j-dll UJbM; 

CHA 
CHA 
CHAINE 

MAINE 



HAIE 

L'NOM 

5 (caractere) 

5.25 (un seul point) 

si &A = 10 alors 

10+10 et non 20 

CHACHA 



ijdf*?* Ju «*J Uxp ipL^j ^ jUcVI iA** J ikaJl <tf JJ(&C10) jjuU 

f^' iy fy t5^ pM j . ?"— i y &■ J-*^' <J^ o^l ^j* 

**J OU t SETC (&C9) ^*Vl 6rf Jl A £jJl ,y o'iljvll J^Jb" Ujup 

. iJLkP iV *lj!>-i Oj-Li ,^-kIj oVy>fciL) J.L7>»i oVp«Jll 

ftUj jl jj>»j ftLijL «*j-j Iji V 4*^> jjb o|ft-Ji Aui^Lwi pjJI (>• juucJI 



. ABCDEF UJUl jXa .U*i EF, ABCD ,jdUL. ^ . \uj\ il*P (1) 
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J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



Jjjfcll iwjt Jl gyisJl ^.Ij! . 4.1.22 

olf<j . AIF ik-l* bjjll gjc}\j AGO ik-lj, ^ ^IjWl ^iJl 

[Jy^l Jutll p-j] AGO -Vjjill Jy&J ^j 

[ -^^ Jub ^j ] AIF ( ,>- jm; ) J, Jjr i, jyt rJ 



*li.l 



AGO " .SUITE SUITE Ji l-joI 

AIF . (■«■ EQ , 0UI').ET1 ( ^ > OUI J^Lc & C ty 

. JbJl. c u vy t ET1 Jl v*^ 

ANOP jM\ . 5.1.22 

,_}>-ij ( J».». i «uj . (Label) (jy» j»--j (_iLyCi ?u~<j i aJL^- OjJL> i y\ j* 
**yj| Jaj- £>j&j t SETx ( <;>-,; ) y\ Jl «^y»J *I>>-1; <*-py L.JUP ^U- 

. «J^£C Slyui* ^UJI 

AGO .SUITE 



.SUITE ANOP 

&VAR SETA 4VAR+1 

ij^tll Jjjfcll JI.XU-1 Jp 4li.T . 6.1.22 

i»Ujl 
1 J6. 

. U V*Ull olSlkJl v-j*- 0j3 Vl^l Jjjtll oJjJUj *UJli ( ^i* Ua~-j 

b* ^X jJl JijtJl <J>x^* UJbtfc ^J| i»JtfJ o^Ldl B JU Jyt \i[ £<aL^* 

&TEST 

4TEST SETA 1 ( J** 5 ^ ^ ***■-»•) 

AIF (4TEST EQ 0).SAUT 

- Jytu ogu- 

.SAUT 
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J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



. ogUdl oi* J,_,fc UJf as dj& \y^» J^U? &TEST *lj>A\ J*s- 

2 Ji. 

■ Or***. J-* *^ 

MNO EQU &N0 : yVl JJjI J]" t$>y. 

R1 EQU 1 1 J^- (NO a^dLl cJtf lil 

oW^I - jjSUl . 2.22 

. MEND, MACRO ja\j% Zjj^A.\ jf.j &jjii\ Jjjtll y\j\j 

: JtJI Mjj>J j/Ul : &. 

MACRO _ 

^=s,i>- sqmhe' "HJ.JV.ttf 

,su 



(L 1,S 

A 1,8 

ST 1,* 



MEND 



. ^jcv-Ijj j^JJl (open code) p-UjJl rjl* - ^^T" 1 ^ i - J %>" Jj^ 1 ' P L^s* - 
. Jjjli IsSLt j\ J^wT.nll- ij^C J lij^-j-* t)j^ t)f *-*^*j jj^^l Ol£«b 

. mJLuUI oljjidL iJSliJl ol^Jdl JIjli^L ^U^Jl J £i>*JI 

: ^ 



SOMME 


/.B.C 


JJbll jJj. 


L 


l.A 




A 
ST 


1.B 
1,C 


iJUiJl UlwyJl Cdj-iAl 



oVja£ j^i v-~~>- i*»U *1U- JS £. liil^ l^JU>«i Jj^ll pi ^iljJ jjlaJtu* 
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J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



oljJidl JJfcJ . 1.2.22 
iJSLiJl olj-Z*^' - *^1*j jji>Ul olj— ii» ^ 4JUi)l olj-licdlj t-ii^u jjSTll j 

. «&» 4**J| 1{JL~J jj*j ^ 

PROC &U ,»N0=3 ,&QTE= ,SV ,»RES=5 ,&W ,iX 

. (Uj^ j£ ,1 01 4PjU <UL- jt 0) JUiJl j>J ^J 

c Jlir j &U, &V, &W j.&X : £*jl\ cAj^cl* _ 
l^V-f <Jj& Uj^cj . &RESj &QTE t &NO : c bill <J£)I olj^is* - 

PROC- RES = 6, A, B, QTE = 4„D 

J| Olj^ u£Jl=* o^dUoU 01 . &-X« D t &Vj B \ &Uj A ,ju «_w.bdi 

. **oj}\ j-Jcjt <_->L£ 

NO Jmi£j 4 a*J»JI QTE t 6 i*J»Jl RES JUfc Ui* J . OUaiJl j>J fcJbJil 

: iJU; jjSUl JL^-tJ . iJUt, itbt ol^^ ^ijj OjSi J* -3 
PROC1 (A, B, C, D), K = (E, F, G, H) 

PROC 1 &POS,&K= c^j~ j 
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J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



. (E, F, G, H)j (A, B, C, 0) etf^l <M,tf ^i 1 ** 51 ^Lr^ 1 <>&> 
JV- V -J villi* . <*-U jj?Ul jLiil J5U C 1 Jsjup JjuJ» &Pt)S(3) Lit 
St'^j t s^fc>"dl>tiSG Ojfc Of ol^idl ^ OlS^L . Fw ; &K(2) 

. pos -> ikijii <*«r*ii J> «j~? c— ? N' &pos 



ULI 



jj* . 2.2.22 



jjJU Jl il^.-55IJUl -j* JLU n £**- j«— i oljsU: aJji pi Jl=JI Jd.1 x 
^bJl ^ J^ jJ &NBj i^Jl > i5j^=- &RES 4*JV k-lji »l/ry 
. i^Ul ^>U .Jk* ic-IJL J-xlJ &I 6$$ jty\ . I***- ^iw» 









1 


MACRO 










Z 


SOMME 


»MEM.4ReS,4Ne=.4REG= 








3 


LCLA 


41 








4 


L 


4REG,«MEP(1) 








5 41 


SETA 


1 








6 .BQUCLE 


ANOP 










7 41 


SETA 


41 + 1 . 








a 


AIF 


C4I GT 4NB1.FIN 








9. 


A 


4REG.AMEN(4I> 








10 


AGO 


.DDUCLE 








11 .FIN 


ST 


4REG.ARES 








12 


MEND 




000060 5830 


C074 


00074 


64 


SOMME 


(A.B.C.D) , X.hB=4.REG=3~ 


000064 SA30 


C078 


00078 


65+ 


L 


3. A 


000060 5A30 


C07C 


0007C 


66+ 


A 


3.B 


00006C 5A30 


C080 


00 080 


67+ 


A 


3.C 


000070 5030 


C0B4 


00084 


68+ 


A 


3.0 








69+ 


ST 


3.X 


000074 












000078 






72 * 


DS 


F 


00007C 






73 B 


OS 


F 


ooooao 






74 C 


OS 


F 


000084 






75 D 


OS 


F 








76 X 


DS 


F 



MEXIT yH\ . 3.2.22 

^■Vl J[ Kj^ Sbl** ojL^j -j£Jtl cy ■ ^ty" j^^' Jijk ^ji ryi 

. MEND 
ACTR j*H\ . 4.2.22 
: v^ • Vr^ 1 Ji^ 1 dfc-.isM-l AGOj AIF jOp Sil^x ^-j 

ACTR ( jjL->- _^*ju ) 

jIjuJI Oj^i 61 •j^lc . ^LJ-I j^ciS **J 4j^4wx> JjUj jIjip JLljJ JJ ^pjj 
ik-lj. AGO jf AIF JLiJ l«J ^jA l y JS" J . ^.Li jf i_i j«; jjJjJU LjS> 
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MNOTE 


code, 'message 


HNOTE 


, 'message' 


MNOTE 


ft.'message' 


MNOTE 


'message' 



gy-t jfl\ Iaa . J*Li jlJUu ULcu viiJi otf \i\ J^Ul U&J,. j\ (MEXTT 

MNOTE jA\ . 5.2.22 

pj ipli, jf * i^U-i tkU *JL.j -JyJ ^.^11 JJ ^ { y jC J i of -jiCc 

. f . : JlSwf sjuj «_j^ of ,• /iCc* 

Jijkf- '-> • • " ^ 

#,« etiquette 
l1 ' d' assemblage 

(2) 6t1q. assem. 

(3) fitiq. assem. 

(4) etlq. assem. 
■j* ^y,;„» Ja»j> 255j <ju ojj*/x^ 4.»Jti (jL-?- jul r^ SjLp jj* Jj&JI 

^ ^UjJl ^k- N . 1 J "kui o^j of i^JL <>J^ 2 JSLiJl j . aJL^JL fJJ-l 
Jabu jf ,y J*f yk ttJ.i-1 a^>> Jl ^ t^JJl ij£JI otf lil Vi tlU-l jSL-j -j*-^ 

. . iJi^^L. iyy^ aJU^I dU-fjj 4, 3 tf*£AJl 

: oLt>.^Ll . 6.2.22 
: JhJl j£iJl > oli^l jjl. J oU^-% jV:l ->JlI cj* 

* COMMENTAIRE GENERE 

.* COMMENTAIRE NON GENERE 

(Intrinsic) j|JUl £j}\ y> JljjJl . 7.2.22 

&SYSLIST 

jS\* iP~l^ •-'» : tyi' /*y oijuc* 4~»^~Xj 4 <_i)jj«j jjJUl |W~li <• t««—I 

. N" JL*»ljL-l U^l ^jl- . 3.1.22 S^iiJI J obfj ^JJI eUUS ^ 

. **JUI & i ^j £JjLli ^UM j>iJl j4^l JI^J &SYSUST(&I) 
.JLa J .< 3.1.22 SyUJl «_~ #. ) i»JV -j* 5jU J*ill j;Jdil IJL» £>,£. Of -j£c 
ASYSLISTikJ^ &I iijJli i-J^I ,y j pi, ^^Jl c ^Li- t aJI^-I 
t B jid\ &6 &SYSLIST(1 ,2)2.2.22 sytfl J j^JUtl Jill tj . (&I,&J> 

. X ^d &SYSLIST(2& 

oJL* . Axi\a i^li-l iJUJ j/Ul JJ ij^l j^-jJI ^~- &SYSLIST(0) 
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&SYSNDX 

- jj\* {j*~* iSjfy ■>*> « *ij^ {^J **iJ O* J,ap 0* 'J 1 ^ tf* 

*U JS x* Juki iw^jf jjjj JLm.^11 ^ «JU . U y*j £• Je*-z> of -^ -jSOj 

:^ 



MACRO 

PROC &A... 



&A&SYSNOX 



R&SYSNDX 



MEND 

PROC ETIQ,... ibjj> ^. JjVl *|JJI 
ETIQOOOI i^jJl JUt &A&SYSNDX «Jj»cll 

PROC ETIQ,.. 
ETIQ0002 i^«J| jUfc 



R0002 



i^JiJl JU-t 



C^Ji <i Ul J* 1 • ^ W«* - J>UI JrjJ 



MACRO 

MAC1 4ETIQ 



R&SYSNDX iJ^dl 
... ik*^ ^U! ,lxJI J 

&A&SYSNDX iJ^dll 
R&SYSNDX ij^n 

&SYSECT 



&ETIQ 



CSECT 

DC A(*SYSECT) 

HAC2 

MEND 

MACRO 

HAC2 

DC A(4SVSECT) 

MEND 
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DEBUT 



START 
MAC2 



DC A(DEBUT) 



MAC1 SUITE 



SUITE 


CSECT 

DC A(DEBUT) 

HAC2 






DC A(SUITE) 





END 



■>•*->■ MAC1 »ixJl oVi 
. DEBUT ^1 J « 

. SUITE p-il\ J zyry MAC 2 *U <jM 



&SYSPARM 
(Job JCL J //EXEC asIU SYSPARM j^d\ Jl £^51 iL-j t >~ 

. (J*»JI vl>* *"* • Control Language 

'*• 

// EXEC ASMC,PARM=SYSPARM( DEBUG) 

//ASM.SYSIN DD * 
TEST START 

AIF ('&SYSPARH' NE 'DEBUG'). ( •}* ) 

— (►ipy -M^ 

.SAUT ANOP 



&SYSTIME 
h.h.mm .: c^ ^ 3M* JiJ^ 1 ^^ l* 1 " - 



mm/jj/aa 



&SYSDATE 

0|f^> 01(5 <£U->l.jJ j«jtJl cj**i 



oL*>UU . 8.2-22 
^ ... 2.3.6 lj&\ cj <Jjl*l o/r UjUa jt ,>*? J-JjU «s^ f.*" 
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^jA oUU J^lj U Jjjll £— j . ( 3.2.7 lya ) J^U _ iL^li-l LU*i-ii 

TYPE T" : V^ l3l ■ , 

4 *Jfc* t NUM oils' til . *-1p il.M\ yj\ 9y i_~»>- iJ^f i*-. IfuJj 

j4e tS-Ul iJjJ-l ,-Z 0j&- PNUM **J Ott t iuy ^^ && 0* l ^ 

B 1^ i A gy ,y 0|>iP oil « T ~-tl A:DC y\ji\ J J-joJiI 4~j«j y» fjJl 

: 4JUI oL*bdi i -ij^jj . . . «u«ku fcitt t_w.h; 

_^lfe aJL£ Jjkj tf^u aL^Uj oL' K 

■yklli AJ* Jjkj «y>U* £jU R 



jjSttl 



ccw w 

iijJL^ i*-> O 

( 4^ ) LONGUEUR L' :L*UM 
. 3.2.7 SjiiJl j Lji->lji ^r*- 

( z J f p gjJ ) c&r* ^ - 
(K jf L, E, D £l^f) tf>*. iJUli iJkJ _ 

(G jfF.M ^Vl) £,tt iUli iJUi _ 
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r - 2 * L' - S' -1 p ^ ^ ^ ^ _ 

r = L' - s- z ^ ^ ^ ^ _ 

U =S 8 ^ r = 2 *(L' - 1) - S ^ .y SS^c, iUli aj*J . 

K t L ,E.D 
-L' > 8 ^ F = 2 * (L' - 1) - S' - 2 L £y ^ SS>i. SUU. aJi*J _ 
I' = 8 * L' - S' - 1 ^ ^ olJ iUU aJUJ _ 

G iF t H 

K' olpJl j-Ip -L^tf-I 
JL^jJl J* * OS iJljJil. i Uyfj <*JUl _ j/Ul olj^ Jp -kii j4^J 
>»j31 c^. aUp Ja*Ij . ( intrinsic *j ja ) JlJIJJI JljJJl Jpj & . . iIj»JLl 

K'&MEM=9 : 2.2.22 !>UI Ji, J : iJLUi 



&A SETA 253 
&B SETB 



K'&A = 3, 
K'&B^l, 



&C SETC 'ALPHA' : K'&C = 5. 

inJ*5Ul ^Lp iiP jja^jj t **JUj _ jjJlil oljJcu Jp Ja2s jJaSj 

PROC &A,&B,&K= ^ 

PROC (1,2„4),U,K=3 a*-U jjl. 

N'&A = 4 ' (to^rjll jjp *Mc-Jj a,J - I .(^) 

N'&SYSLIST = 2 ^jll oLjSsZ 

N'&SYSLIST(1) = 4. 

oLLyu - j/lll j* iU-T . 9.2.22 

RjEQUI J ibUll ( C%~>dl )^ljVl JJ* C~"i 4^ Mij^-Jj^ 

12 *ACRO 

14 * MACRO D'EOUIVALENCE REGISTRES iJLolJd J^U* JjSL. 

15 GBLA 4N0 

16 4N0 SETA 1 

17 .SI AIR (*N0 GT 151. FIN 
IB R4NO EQU ANQ 

19 ANO SETA 4N0+1 

20 AGO *SI 

21 .FIN MEND 
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jlji ^i\ jjji 





33 


EOUREG 




34+* 


MACRO 


D ' 


00001 


3S+R1 


EOU 


1 


00002 


36+R2 


EOU 


2 


00003 


37+R3 


EOU 


3 


00004 


38+R4 


EOU 


4 


00005 


39+R5 


EOU 


5 


00006 


40+R6 


EOU 


6 


00007 


41+R7 


EOU 


7 


00008 


42+R8 


EOU 


a 


00009 


43+RS 


EOU 


9 


OOOOA 


44+R10 


EOU 


10 


ooooa 


4S+R11 


EQU 


11 


ooooc 


46+R12 


EQU 


12 


00000 


47+R13 


EQU 


13 


00006 


4S+R14 


EOU 


14 


OOOOF 


49+R15 


EQU 


15 



Ijll JiU* jjSl. 



L'ji SJptf k-L*\j» SJp jf Jb-lj y>*Jj «*-; PROLOGUE i-iyu - jjjSUl 

J ij^u y>j . 21 J^ddli J exLJLI ioldl jruUlf <-— >- tpbll £*OjJl /►.+$*■ 

^ ^JUI SOpUJI Oly* . ^jU-l j^U^JJ SAVE AREA ttk> cJ>Jl ^-i 



14 

IS 

16 PROLOG 

17 

IB 

19 

ZO .* 

21 ACH 

22 41 

23 .Tl 

24 ACH 

25 41 
26 

27 .SUIT1 

28 

29 

30 

31 

32 

33 

34 .* 

35 XI 
36 
37 
38 
29 
40 

41 41 

42 

43 .SUIT2 

44 

45 SAVEAPEA 

46 



PACRQ 

PROLOGUE AABASE=iARBASE= 

EOU * 

LCLA 4 I. AD 

LCLC ACH 

STM 14,12.12(13) 

CONSTRUCTION OE USING /> ' ■• * .• tliol 

SETC 'ARBASEd)' *- * 



(At GT N'ARBASE) .SU1T1 
• ACH ••«,•,« 4RBASE( All' 
AI + 1 
• Tl 



T2 
T3 



SETA 

AIF 

SETC 

SETA 

AGO 

ANOP 

USING AABASE.ACH 

LR ARBASEI 11,15 

ST 13.SAVEAREA+4 

LR 2.13 

LA 13.SAVEAREA 

ST 13.B(2> 

CONSTRUCTION DES ChARGEMENTS DES REGISTRES DE BASE 

(41 GT N'ARBASE). SUIT2 (5-1*1211 

O.=F»409e« 

(Al GT N'ARBASE), SUIT2 

1S.0 

ARBASE(AI) ,15 

AI + 1 

.T3 



AIF 

L 

AIF 

AR 

LR 

SETA 

AGO 

ANOP 

B 

OS 

MEND 



LA' 



(j**-* 



^j 



*+76 
18F 



•jp yU L$J[ . C. Frank dfciji .^j Rochfeld JlLLJjj .f t Y.Tabourier 

o*j". v^'j • *r*j* iy-H hj-^H Jj>« {y^ji *l~» r*~* &\*ijv jj->l. 

i ELSE < THEN 4 IF t ENDWHILE 4 DO t A^S JUlj WHILE, jj^U 

j/L. 2 *Ip -c-L ^ ^ t J~^eJl ENDBLOCKj BLOCK t ENDIF 
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H 
HI 

in 

ID 

C * 

* — +" 

r« n < < 

a — ul lu - 

li w a ot « 

Ul ctlx < < 0> 

in -i— in ui— o 

< • • > >N« 

id nnit\< <w- m 

< -••-■•-■ in intQ<oii.o»4<fl 

f - » »•* • » II • »N|L 

ili ***i\ir» »i*in • in-+'+io 

19 

O IS 

J z 

D3Ix 

o:o»-i/>orKe<i- otor w 
a. ui in 3 joijju) j<jmo 



< 

a 

< 
in 
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19 
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a 
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a. 
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CI 
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e 
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q* 01*1 . 23 



*Ua^J iULw j*>3j 4 SJLSj'ill ^fjJi <uil ifjJl J **djl» o^t* k** 1 * tr-J 

jf {fix ollas-^Ll o i* . JjkJl u.aitU iJUJl SjJ-l tf> i^LJl «JUaJl ^ji*; 

. jj^kl! oUJJl Jp jJaJ oL>-Vl i/ £ju Jj Jjjll pjpf «^ J^iJ f-vjJ 

U.lil ijS'jj' . 1.23 
l±>r'J\ ifjJl . 1.1.23 
J>-_j J| iJULl *--i; ^ ajili iJL* . ifjJl j i.lp sjlpIS -jp SjL*. ^» 

JJL-, J^l «,> . 21j 20 .jJUill J L^p Jilj . l^ y f LiVl Jwlj* 

. i^lill _ g-I^Jl »li!|j g^feM 

j|0p|j *j.U> . 2.1.23 

SPACE N^ljVl . ^.U^JI JUi j^jj iO-J JS - JL« oUfe-*ll US fy 
PRINT, (iJUl Ul*Jl JJ JJ; p) EJECT, t (^ n J*J ;jp JUaj) 
-^ *^"- C^ 1 J-* Js*-^ C*- j ( ^Ici^" J^ *£ -^y *kJl ) NOGEN 

. *U*lJ[| (-ji^ljllj oVpdll i*f*j ^f J* jjjjjt ]£ .iiUl 

*1>-->JI i-sy . 2.23 
(Prologue., epilogue) tfUL-lj jl^tII . 1.2.23 
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PROLOGUE 



eM 



EPILOGUE 



Oj^-. iibUl; olilJl j i>53.l J>jJl uy JUlVl . 21 J-^ill J IjJSJX\j l«JU 
J ^ L/i 02J „ t^ljj] ^L, J^L ^Ui ^ tL»- j* Jtffj »L ' - 
£._iil ,> jjjjf, tfLU . Jla j* ^Jl PROLOGUE i*JUi _ jj^\ 22 J^l 



g.UjJ« *-»- . 2.2.23 

J J>- 5/ <>• CuljtJl Jjjt £*Jj, LJ £+~~m LTORG y^ll J^l . oJpJUiJl 
ijjUii l^JU^ br t 0»l> lil OjSc- cJjiM, o^j^cLl . v v*y t^ 1 its3j 
mUjJI J-">y 4**^ b£ 1^1 fl— »l JJ /W-* ,i . -ij •J/*"^ 7"> ■■*■*> dump J? (J 
ijSI JJl ,y t)lSC» j«- j«ljf 4>-U-l X* J*jC~^~. . jl-S^Mj JjJUsU UaJL* 
uij-* i^ji; Sj^lJJl j* Uku aSj^UI aJLf. (jjliw DS >k-.l^i -j* JSf DC &-il_£ 

. ( jJi ) dump J ^~»l>» l^€ 

LR ib* 6J* JiULl Jj . Xft\*ik J**JI Jl Ul*p >jC LR1.2 it* 01 
« J>y oUl£.l J\ c «i-.i UU- EQU ik-l* R2j Rl &yj\ >JujJ JL~ R1.R2 
aIUI Uj J^ai^ll ,y . jy.j\ JjJbr J olj^. R2j Rl.dUfjUj t >.jUl 
^ ^Jii . 15 J*aiJl ili,f J isyr \£ Uj>- 'J£* *\c—t oVj^aij ^L^IJLI 

,y j^uj i g'UjJl JL*^ j ,j*5J iL- jl i^>jl B * + 14 ibi>S t IK* 
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.y oUU£JI . B ALPHA itfj ALPHA ^j .^rfj^l ->J lit . gj-dl 
> Jft U*, . cJiyJ - jj$«ll J^b Mi j~~J it ^£ V * + n jjdl 

. 3L*JI JJl— 

. EQU ik-l* g-UjJI J Jj-U=U iLliJl ^Ul £*■ Lij/ i_-?f li£* 
oljjtll jJp .j*^ j«-i _** Jd-^JI *1U- Jj . V^l ■»**■* j* j*^ 1 '•** 
Oi . i oUi>-^ Jijj* i oLJUl >*- J ^ SJSU fOi, . Ujl^i VJ 1UI 

. dUi U r^py. 8.13 ■jjj-*iJI 

.L'ZONE JkJjj-JjUl lJU-j&ij ^)t - oLJLdl Jp jJj; 

ilxl i--Jli 5ULI ^v-Ijj «kll ,j-i (field) ^Lif ic.-ly ,y V-b 

. f LiVl *JU iJfcSJL hyj ^J ( EQU ik-l^ ) ^a-^Z J*i»Vl ,y t ttkll 

i^jj <-Jb/u 2.8 ,ji/»=ll U T^Ji • ^4- JiJiP £j*<»i i— SjUl Jp JjAiu JS 

. 0JL4S 

g|>l a^I JL-sx-i 
. LTORG yM\ ik-l^ c^jlUl 015311 J ifj+jt dj& Of 

3jJb- ( vJUkv<»l ) j4a-J -j* JLSuJ . DSOH yVl ik-ljJ <«--jVl «Jy«i-i 

. oliliaJJ ilaj-j jJL-Lu Akrfijj OJ e JLcll ^yuu £* LSoT 



clbc-V flkJl I,- jyi ^Jl oljULl £p .....tall «^£ it^j <JL»p if JJ 

: OS Of jiidi . jiljdL jJL- V L-V jLtf-^l 

1 Jj^-jJi'^aa; oi^lp R15 J ^j>^i 
i. SijjJI 6[y^ R14 J 
. SAVE AREA iikll i)\js> R13 J 
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<■ ( Mjjj 4 FUNCTION ) fj &> &*> i>^S JLyV RO J+jcl^j 

g.jl\ jlsiww. . R2j Rl l ^ y l v( . J il J*Ai-J (TRT, EMDK) oUbdl ^^ 
( > w ' 0* J"**^' t_i*»lj*j . . .j 11 i 12 i_-iv»ljil ,j^-^ {j» SJpUJI iJUolj^ 

... 4 4 4 3 ujL^IjM 

(MACRO-language) U _ jjiUl J\,jC«.1 
ApUt ik-il^j JU&JI JUp {?*UjJI jll i~.br *J ?«*-«j *-*ij" - j^^* *L£»1 i ^Z* 

ik^il^j 4**«ji Jjjj ^lj . jJjjuJl iJ_j>«i» -U-Jii J % — >j /|i-A J " iliu<l_^j *}l»j 
&, jljl ^ILjrfjjSU »UJl; tit fji ot g-jil ol^Vj . ETTQ DS OH 
^ ^ Of iwjVl OlSCUj . . . ENDDO t DO c WHILE £jJ ,y oLU 

MACRO-DEFINITIONS oLJLjj^U 

COMMENTAIRES oUb-!** 

EQU ... EQU-. 

PROLOGUE ^.Ji* 

CORPS axU- 

epilogue g-M r*^ 

ZONE DE DONNEES oLWIi-Lx. 

t^jkM . 3.23 

^ JjjLI tjjai UU-fj «. *^JtJ.I *t5jl2lJ 5~Jl ^j**Jl Jp .j^-Ip ja i JiUil » 

. £.yi sl*. ^ j*p ^jw. ai .jJi j^luli j>; u* u^rj ^i ji^i 

J*M 0* ,>4~ aot U*l.ol£.VLi ; U Ip> aJULI <-ih£ Jj>l W J - 
KJz aiJ . l^j* of qaJ\ Jp o4o. jlWifl" IJLA Jj j^-l oU3; t5^ Cr*-> 
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JiJ^l d^>- 



10 flkJl 

15 

35 
256 
1024 
348.5 



2 flfcll 

1111 

10 0011 

1 0000 0000 

100 0000 0000 

1 0101 1100.] 



16 f lkJI 

3A ■ 

FFF (=1000-1) 
1A3B 
ABC 



10 flfeJl 

58 
4095 
6715 
2748 



16 fl&Jl 

F 

23 

100 

400 

"15C.8 



, 2 f ltJl 

11 1010 

1111 1111 1111 

1 1010 0011 1011 

1010 1011 1100 



1-2 tfJ 



■2-2 oij 



E5C4 : FFFF Ji J^ll - 3.2 #J 
E5C5:2 Jl J-&J 

. 1081 : <~~Jl ( jA^ 

00 00 1A 3B : «, 32 Jp 1A3B 
FF FF E5 C5 : i, 32 J* E5C5 



- 4.16 7 + 16 6 + 15.16 5 : ttlLU i*JiJlj SjUVl JySS _ 

- 3.16 7 + 14.16 6 + 16 s : 2 Jl J-ISlL Jb^ScJl 
- 16 1 (15.16 _1 ) : K>dil iUUJl j^sai 

41 FO. 00 00 : SOULI wllj SjLS'JIlj ( jl&JI ) U SJ\ 

2 Jl J-^ll ^jCJl 

S/ssU U^Ulli ^XJI 

^^ ) DCB flfcK; j£. mp JJtc o^i i>l J^Udl IJA ^ ^ 

. ( LSbJ jj£. 



4 -2 ui^ 



3E 10 00 00 
(jjU.) 41 FO 00 00 
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C5 03 20 00 



-16 5 (3.16~ 2 +2.16* 3 ) 
*^f .16(3.16 iZ +2.16" 3 ) 



■5-2 jiji 







- 16 (3. 16 


'+2.16 "■) 


= C4 32 00 00 






TAB 
TAB 


DC 
DC 


100AL1(*-TAB+1) 
100A((*-TAB)/4+l) 




-1JB 


Oi^ 


NOSS 
SEXE 


DS 
DS 


0CL13 
CLl 




L'NOSS = 13 
L'SEXE = 1 


- 2.8 


C*J 


DATE 
ANNEE 


DS 


oa.4 

DS CL2 




L'DATE * 4 
L 'ANNEE = 2 






MDIS 




DS. CL2 




L'MOIS = 2 






LIEUNA1 DS 


0CL5 




L'LIEUNAI = 5 






DEPART 




DS CL2 




L'DEPART = 2 






COM 




DS CL3 




L'COM = 3 






NO 


DS 


CL3 




L'NO = 3 






Zl 


DS 
DS 


OF 
0CL1Z 


i*K 1*- 


Jp jib 


-3.8 


aty 


PRIX 


DS 


ZL8 










QTE 


DS 
ORG 


ZL4 
Zl 










22 


DS 


0CL14 










NO 


DS 


F 










TEXTE 


DS 


CLIO 











19 UlJ 



LOC OBJECT CODE 



AD0R1 A DDR 2 STMT SOURCE STATEMENT 



O3O000 






1 




CSECT 








00000 


2 




USING 


• .12 


looooo 


5810 C02C 0O02C 




3 




L 


B.D 


13J004 


5833 C02C 0002C 




4 




U 


3.0(31 


103008 


0000 

*** ERROR *** 




S 




U* 


A,D 


T3030A 


0000 0300 00004 
*** ERROR *«* 




6 




ST 


D,X«4»C3.'C> 


OO030E 


5803 OOOB OOOOS 




7 




L 


A.B'lOll'Ol 


000012 


0000 0000 00040 
*** ERROR *** 




8 




L 


D.ECBI 


000016 


5801 C040 00040 




9 




U 


A.E(B) 


OQ001A 


0200 AOOO C02C 00000 


0002C 


10 




MVC 


AIB.O.D 


000020 


0203 C040 C02C 00040 


0002C 


11 




MVC 


EJL , D).D 


100026 


5820 CO 30 00030 




12 




L 


2.0*L»D 






00000 


13 


A 


EQU 









00091 


14 


a 


EQU 


1 






OOOOA 


15 


C 


EQU 


10 


10002c 






16 


D 


OS 


5F 


003 5*0 






17 
18 


E - 


DS 
END 


12F 



ASSEMBLER DIAGNOSTICS ANO STATISTICS 

SVM* ERROR CODE MESSAGE 

5 IF0217 RELOCATABIUITY ERROR NEAR OPERAND COLUMN 4 
I IF0217 RELOCATABILITY ERROR NEAR OPERAND COLUMN 2 
B IF0217 RELOCATABILITY ERROR NEAR OPERAND COLUMN 2 

NUM1CR OF STATEMENTS FLAGGED IN THIS ASSEMBLY = 3 
HIGHEST SEVERITY WAS 12 
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_1.11 /yy 

LA R.0 ^ 

,'oWjVi jf t'*j*& J*» «M* tfj^f d>- 



- 2.11 0^2 

LCR R>R 

_ 3.11 &J 

LH R,=H'-r 

jLMl 4_-U« iJ^ 1 «P ^ -U ^-»* ** KJI ^^ ^ ^** 1 * J 

■ (5j» *JJJ Cjb *** 

-5.H ^ 

LA R,4(0,R) 



HVI ZONE.C'*' 

WC Z0NE+1(L'Z0NE-1),Z0NE 

jj^*-JI (J] jL—JI /y" *^V Jbu 4ZA> -Zi 4$^~\ l)«^ A«jC U »j 



N DC ... CjUi-ll *A*. 

11 EQU 3 



_6.11 &J. 



-1-12 &J 



L Rl.N 

TRAIT — ^ . . . 

BCT Rl .TRAIT 



2-12 c*J 



(«dumps») jJj oLLvp ,Jp J^_J-li SNAP 4«JUj jjSUl - *~J 
J . ( J>_- -d ) OPEN j/L. l^ijw of <-£, , ijSl JJI J Vj>- 
o|>jJI j>- SNAPDEB oljuJl ,y dump jJaJl Jcx i->UJ LdU 
*<JL| ,>_> . SNAP ilJb OljiP PSW i*KII J_u . SNAPHN 
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J\£\ SjJIoJl tfj& j^ t L5j: d& 0j& ^ t dump ^ ^Jl 
jtL* uibfe oLj^ iUtl yjUc tl5j uji j^y . ol^ J£i J* ■ 
j iyj-jll ^UVl Oljuil J^ ,y ^jbJl V L^ ^ g.UjJl 

. 12 u^JLl 

. ( 4i>-^Ul i^i^Jl J listing i*sy}\ Jid ) 

-3.12 ^ 



LOC 


OBJECT CODE 


ADDRl 


AOOR2 


STMT 


SOURCE 


STATEMENT 


caooco 










1 

2 


DEBUT 


STAdT 
PRINT 



NOGEN.DATA 












3 


* oU-Ji^ajL. 


o-^ 










00003 


4 


MCRK 


EQU 


3 










10004 


5 


IN01 


E1U 


4 










00005 


6 


IN02 


EJU 


5 


cooooo 










7 


SNAPOEB 


05 


OH 


ooooco 










a 


PHOLOGUF 


OS 


OH 


oooooo 


90EC 


DCOC 


occoc 


OOOOC 


9 
10 




STM 
USING 


14.1?. 13(13) 
DEBUT. 12 


000004 


1SCF 








n 




LB 


12.15 


oooooe 


SCDQ 


C078 


0CO7O 




12 




ST 


13.SAVE+4 


COOOOA 


4100 


C0T4 


0C074 




13 




LA 


13. SAVE 


OOOOOE 


4150 


rooo 


COOOO- 




15 




LA 


INC2.0 


000012 


4140 


0005 


00005 




16 




LA 


INC1 .L'CHl 


000016 










17 


BCL 


CS 


OH 


000016 


4334 


C067 


00067 




18 




IC 


■ORK.CH1-1 C JND1 I 
*ORK.CH2( INIJ2) 


00001 A 


423S 


CC6D 


0C06D 




19 




STC 


0000 IE 


41SS 


00C1 


0C001 




20 




LA 


IIMC2.lt IND21 


000022 


4640 


C016 

BCTR 
BALR 


00016 
R,0 

R,0 




21 




BCT 


I NCI .BCL 

-4.12 C.J 
.5.12 -jjy 






XC 


ZONE.ZQNE 


L Ujj3j *2ie£jt 




-113" OiJ 






XR 


R1.R1 




i l_jL<> j» 1 










NI 


OCTET, X,' 00' 


<jl 









INSTR j J>JI ijS Jbrji &[ . INSTR oly*H J i*Jjd\ <>J^ - 2.13 jtj 

. ( SS J~^j i»JUl ) + 1 

NI (jui-oj a^Ip-J. ) 

oi (J^lj o^fo J>Ul y> XX »i~s-) 

jM jjjll J)U I t SS £jJl ,y i^JLidU wJli i <-if j-ij=J Of U* 



XC 
XC 
XC 

XR 
XR 
XR 



Z0NE1(L),Z0NE2 
Z0NE2(L),Z0NE1 
ZONE1(L),ZONE2 

Rl.RZ 
R2.R1 
R1.R2 



■3-13 j, J 



PACK OCTET .OCTET jf UNPK OCTET .OCTET 
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U.O 




oo 


o 


oo 


e 


ee 


o 


oo 


o 


oo 


o 


oo 


o 




o 




o 




o- 


(DO 


o 


oin 


o 


U.N 


o 


+ u 


o 


no 


o 


oo 


o 


oo 


o 


oo 




k.a 




|Lfi 




to 


o 
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<MVC ol^Ldl ^ oLLJl bjS J*^J t 6.11 ji^JI J ^ L 4.13 &J 
• «W <il jUI ,y jlidl ^. ioL Jbo oL ^jst . . . CLC 



X'40' 



ZDNE.X'OO' (0 „i,l, j;U,li,\ 
NONZERO v C - • UJ ^J"" -> 



CLI 
BNE 

CLC Z0NE+1(L'Z0NE-1),Z0NE 
BNE NONZERO 
BE ZERO 



£* SjUU ^ ^ ( blank *\jH\ , Jl a>Jl 



XI 
NOP 



NOP 
XI 



*+5,X'F0' 
ETIQ 



ETIQ 



.5.13 ^jt 
-6.13 &J 



*t-^i C?-jilj -^yi c5j=4 Wj*y Vls>j* O^Lijtj REFj INCRE . 7.13 &J: 
i-a*j» ^i FTR Ijf . j joJI jlyp y> NOMBREj BXLE UJL-dJ 



TEST 



SUITE 



LA PTR.NOMBRE 

LA REF,L'N0MBRE-1(PTR) 

LA INCRE ,1 

CLI OfPTRJ.C'O' 

BNE SUITE 

MVI 0(PTR).C ■ 

BXLE PTR. INCRE JEST 



it 



(j— ,yy <-?y** 



NOMBRE 

+ 



F0 



F0 



F0 



F4|f2 



Fl 



T PTR 



T REF 



INOIC 
INDLEC 
INDECR 
INDUAIT 


DC 
EQU 

Equ 

EQU 


X'OO' 
X'80' 
X'40' 
X'20' 






01 
01 
NI 


INDIC, INDUAIT 

INDIC.INDLEC+INDMAIT 

INDIC.X'FF'-tlNDLEC+INDECR) 






TM 
BO 


INDIC.INDHAIT 
ALPHA . 






TH 
BO 
BH 
BZ 


INDIC.INDLEC+INMAIT 

BETA 

GAMMA 

DELTA 




ik^ljj 


, i 


INDLEC _j jJLdl JjJuJI 


Oli jj-l 1 JL* ^ 



*-tec*jZ 



186 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



INDLEC EQU X'Ol' 



3>Ji d&J jfi^i ( Willi olj-Sjll JUJbJ EQU Jwc-J ^l ^ 
. I*-* oyUdl i^Ji J . . . X'80' ^1 j^ «_~-j I J_U 



SLL 



R.32 - 1 - 14 <jiy 



SRL R.32 J 

SLA R,3 : 2 3 _» ^^1 s-& ~ ZU OiJ 

SRA R,4 : 16 Jp i^jJl 

+ 15 /2J*£2 Jl JlI^L J^Ij . ( ^J^U** **JJ| jilji 
. -8 JwS _ 15/2 ti C&- j 1 JmS 



£>»> ■-**• j* R SLDA R,0 _ 3.14 ^yf 

ZERO 

J ifjU o jj JUj| SjU] JjU; jLJI Jl ijJli Wj] SJU* *Llf . 4.14 jijf 

jLJl \-a«oja J jj a>- -j* j*j jt; «—j J^i *rx>» *»-Lii </>./>' 
SaUL (OR) jf iJU: U g^j . Os*J' <-V/« J ^j«U <^M 
J* c?l>* iujf «>• ijJb i-lj] £/*; La . oi*Jl «-Av<V J l***ij 

. 7 t_iv»jll 

SLL 6,32 ■£*-* 
SLDL 6,4 
OR 7.6 

, V jL3lL ,raUu- j^- ~ 11S U*J* 

TR CLE .ARTICLE 



ARTICLE 


DC 


CLIO'ABCDEFGHIJ' 


(ijii) 


aE 


DS 


0CL5 


( C ti.) 




DC 


HL 1 3,6.7. U 1 
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■TRi^JlJ*^ _ 2.I8 jij 

TR CHAINE(8) .TABLE 



DC C0123456789ABCDEF' ( JjJb- ) 

DC 2F ... 

r (*UL.) 
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oUpJU 

. O^l Jb^J Jjjfcj. 
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0\ c ~JI J*j*j~i%jJaf- 



* * «• 


,j-iL, 


i£r- 


r.**^r 


311* 




\j*£- 


:jj*- 


**-■„.- 


,5Ua/ ' 


iSj-r 


6jZ* 


iJu^-L- 


^jjk. 


iijt* 


&J± 


4-r* 


qijSJS 


ip^Jr» 


\ytj. 





00 






12-0-9-8-1 


64 


40 


STH 


U^ti 


,«_-2J "V 


1 


01 






12-9-1 


65 


41 


LA 


12-04-r 


2 


02 






12-9-2 


66 


42- 


STC 




12-0-9-2 


J 


- 03 






12-9-3 


67 


43 


IC 




12-0-9-3 


4 
S 


04 


SPM 




12-9-4 


68 
69 


'44 


EX 




12-0-9-4 


05 


BALR 




12-9-5 


45 


BAL 
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S D 2 (B 2 ) 
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SS-2 D 1 (L 1 ,B 1 ),D 2 (L 2 ,B 2 ) 
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RX-M 


R 1 ,D 2 (X 2 .B 2 ) 


RS 
RS-M 
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R 1 ,R 3 ,D 2 (B2) 
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AR 
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RR 


* 
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5A 


RX 


* 


Add Decimal 


AP 


FA 


SS-2 


* 


Add Halfword 


AH 


4A 


RX 


* 


Add Logical 


ALR 


IE 


RR 


* 


Add Logical 


AL 
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RX 


* 
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NR 
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* 
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RX 


* 
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NI 


'94 


SI 


* 
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NC 


D4 


SS-1 


* 


Branch and Link 


BALR 


05 
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Branch and Link 


BAL 


45 
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Branch on Condition 


BCR 


07 


RR-M 




Branch on Condition 
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BCTR 
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BCT 
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86 
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RS 
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RR 


*" 
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* 
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CP 


F9 
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CDS 
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RS 


* 
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* 
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CLR 
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55 


RX 


* 
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D5 


SS-1 


* 
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CLI 


95 


SI 
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CLM 


BD 


RS-M 
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CLCL 
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RR 
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DR 


IP 
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DE 
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DF 
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97 
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XC 


D7 


SS-1 
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BF 


RS-M 
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L 


58 


RX 
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LA 
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Load and Test 


LTR 


12 


RR 


* 
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LCR 


13 


RR 


* 
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LH 


48 
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LM 


98 


RS 
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LNR 


11 


RR 


* 
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LPR 


10 


RR 


# 
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MC 


AF 


SI 






Move 


MVI 


92 


SI 






Move 


MVC 


D2 


SS-1 






Move Long 


MVCL 


OE 


RR 


* 




Move Numerics 


MVN 


Dl 


SS-1 


" 


Move with Offset 


MVO 


Fl 


SS-2 


1 


Move Zones 


MV2 


D3 


SS-1 






Multiply 


MR 


IC 
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5C 


RX 






Multiply Decimal 


MP 


FC 


SS-2 






Multiply Halfword 


MH 


4C 
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OR 
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RR 


* 
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56 


RX 


* 


OR 


01 


96 


SI 
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OR 
Pack 


0C 


D6 


SS-1 


* 




PACK 


F2 


SS-2 






Set Program Mask 


SPM 


04 


RR-1 
SS-3 






Shift and Round Decimal 


SRP 


FO 






Shift Left Double 


SLDA 


8F 


RS j 






Shift Left Double Logical 


SLDL 


8D 


RS 






Shift Left Single 


SLA 


8B 


RS 






Shift Left Single Logical 


SLL 


89 


RS 






Shift Right Double 


SRDA 


8E 


RS 






Shift Right Double Logical 


SRDL 


8C 


RS 






Shift Right Single 


SRA 


8fi 


RS 






Shift Right Single Logical 

Store 

Store Character 


SRL 

ST 

STC 


88 
50 
42 


RS 

RX 

RX 

RS-M 

S 

RX 

RS 






Store Characters under Mask 
Store Clock 
Store Halfword 
Store Multiple 


STCM 
5TCK 
STH 
STM 


BE 
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40 
90 
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Subtract 
Subtract Decimal 
Subtract Halfword 
Subtract Logical 
Subtract Logical 
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Test and Set 

Test under Mask 

Translate 

Translate and Test 

Unpack 

Zero and Add Decimal 



SR 


IB 


RR 


S 


5B 


RX 


SP 


FB 


SS-Z 


SH 


4B 


RX 


SLR 


IF 


RR 


SL 


5F 


RX 


SVC 


OA 


RR-I 


TS 


93 


S 


TM 


91 


SI 


TR 


DC 


SS-1 


TRT 


DD 


SS-1 


UNPK 


F3 


SS-2 


ZAP 


F8 
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Add Normalized, Extended 

Add Normalized, Long 

Add Normalized, Long 

Add Normalized, Short 

Add Normalized, Short 

Add Unnormalized, Long 

Add Unnormalized, Long 

Add Unnormalized, Short 

Add Unnormalized, Short 

Compare, Long 

Compare, Long 

Compare, Short 

Compare, Short 

Divide, Long 

Divide, Long 

Divide, Short 

Divide, Short 

Halve, Long 

Halve, Short 

Load and Test, Long 

Load and Test, Short 

Load Complement, Long 

Load Complement, Short 

Load, Long 

Load, Long 

Load Negative, Long 

Load Negative, Short 

Load Positive, Long 

Load Positive, Short 

Load Rounded, Extended Lonq 

Load Rounded, Long to Short 

Load, Short 

Load, Short 

Multiply, Extended 

Multiply, Long 

Multigly, Long 

Multiply, Long/Extended 

Multiply, Long/Extended 

Multiply, Short 

Multiply, Short 

Store, Long 



AXR 


36 


RR 


* 


ADR 


2A 


RR 


* 


AD 


6A 


RX 


* 


AER 


3A 


RR 


* 


AE 


7A 


RX 


* 


AWR 


2E 


RR 


* 


AW 


6E 


RX 


* 


AUR 


3E 


RR 


* 


AU 


7E 


RX 


* 


CDR 


29 


RR 


* 


CD 


69 


RX 


* 


CER 


39 


RR 


* 


CE 


79 


RX 


* 


DDR 


2D 


RR 




DD 


6D 


RX 




DER 


3D 


RR 




DE 


7D 


RX 




HDR 


24 


RR 




HER 


34 


RR 




LTDR 


22 


RR 


* 


LTER 


32 


RR 


* 


LCDR 


23 


RR 


* 


LCER 


33 


RR 


* 


LDR 


28 


RR 




LD 


68 


RX 




LNDR 


21 


RR 


* 


LNER 


31 


RR 


* 


LPDR 


20 


RR 


* 


LPEft 


30 


RR 


* 


LRDR 


25 


RR 




LRER 


35 


RR 




LER 


38 


RR 




LE 


78 


RX 




MXR 


26 


RR 




MDR 


2C 


RR 




MO 


6C 


RX 




MXDR 


27 


RR 




MXD 


67 


RX 




MER 


3C 


RR 




ME 


7C 


RX 




STD 


60 


RX 
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Store, Short 

Subtract Normalized, Extended 
Subtract Normalized, Long 
Subtract Normalized, Long 
Subtract Normalized, Short 
Subtract Normalized, Short 
Subtract Unnormalized, Long 
Subtract Unnormalized, Long 
Subtract Unnormalized, Short 
Subtract Unnormalized, Short 



STE 


70 


RX 




SXR 


37 


RR 


* 


SDR 


2B 


RR 


* 


SD 


6B 


RX 


* 


SER 


3B 


RR 


* 


SE 


7B 


RX 


* 


SUR 


2F 


RR 


* 


SW 


6F 


RX 


* 


SUR 


3F 


RR 


* 


SU 


7F 


RX 


* 



jjjii j>\;\ 







I 


5 -ij^- 1 


DC 


Assemblage Uyt MACRO J 


oLLAl 


DS 

ecu 


eonditlonnelj, », MNOTE 
J "^ MEXIT 
MEND 


«uki> 


START 
CSECT 


ACTR 




DSECT 


AGO 




COM 


AIF 




ENTRY 


ANOP 




EXTRN 


GBLA 


'-kj* 


USING 


GBLB 
GBLC 


iOpUJl ^ivslJLI 


DROP 


LCLA 
LCLB 


**&l\ *3\j» 


TITLE 
EJECT 


LCLC 
SETA 




SPACE 


SETB 




PRINT 


SETC 


wUJI ii'j* 


EOU 

ORG 

LTORG 

CNOP 

END 

COPY 

PUNCH 

REPRO 

ISEQ 

ICTL 

PUSH 

POP 

OPSYN 
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